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Tetra Tech EM Inc. ]SS 467

200 E. Randolph Drive, Suite 4700 @ Chicago, IL 60601 ® (312) 856-8700 ® FAX (312) 938-0118

January 22, 1998

Mr. Michael Bellot

Work Assignment Manager (SR-6J)

Remedial Response Unit No. |

U.S. Environmental Protection Agency Region 5
77 West Jackson Boulevard

Chicago, IL 60604

Subject: Draft Site-Specific Plans for Natural Attenuation Evaluation and
Split Sample Collection
Blackwell Forest Preserve Landfill, DuPage County, Illinois
Contract No. 68-W8-0084, Work Assignment (WA) No. 84-5P6Y

Dear Mr. Bellot:

Tetra Tech EM Inc. (Tetra Tech), is submitting the draft site-specific plans for the above-referenced
Alternative Remedial Contracting Strategy contract for the U.S. Environmental Protection Agency (EPA)
Region 5. As you requested, Tetra Tech has prepared these plans to collect the data necessary to assist
EPA in evaluating (1) natural attenuation at the Blackwell Forest Preserve Landfill site and (2) accuracy of
analytical data obtained by the laboratory that the DuPage County Forest Preserve District will use. The
approval pages of the draft quality assurance project plan and health and safety plan are not signed, but
will be signed in the final version of these plans.

The plans were prepared in accordance with Section 1.2 of the EPA statement of work for work plan
.amendment No. 2 under the above-referenced WA.

If you have any questions regarding these plans, please call me at (312) 856-8757.
Sincerely,

%ﬁ%y 42) majé__"___

Kostas Dovantzis, Ph.D., P.E., D.E.E.
Site Manager

Enclosure

cc: Thomas Short, EPA Project Officer (letter only)
Marguerite Hendrixson, EPA Contracting Officer (letter only)
Majid Chaudhry, Tetra Tech Program Manager
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FOREWORD

Tetra Tech EM Inc. has prepared draft site-specific plans for the Blackwell Forest Preserve Landfill site in
Warrenville, DuPage County, Illinois, in fulfillment of the U.S. Environmental Protection Agency (EPA)
statement of work (SOW) for work plan Amendment No. 2 under Alternative Remedial Contracting
Strategy Contract No. 68-W8-0084, Work Assignment No. 84-5P6Y, for EPA Region S. The site-specific
plans were prepared in accordance with Section 1.2 of the EPA SOW for performing an evaluation of (1)
natural attenuation at the Blackwell Forest Preserve Landfill site and (2) the accuracy of analytical data
obtained by the laboratory that the DuPage County Forest Preserve District will use. As specified in the
EPA SOW, these plans consist of a (1) draft sampling and analysis plan (SAP) and (2) draft health and

safety plan. These plans follow this foreword.

L ‘030ARCS 0084 008401 RASITESPC PLN 1



CONTENTS

Section Page
FOREWORD ...ttt i
LIST OF ACRONYMS, ABBREVIATIONS, ANDSYMBOLS ....... ..., iii

DRAFT SAMPLING AND ANALYSIS PLAN

DRAFT HEALTH AND SAFETY PLAN

L OI0ARCS 0084 O08401RA SITESPC PLN 1n



()

°C
%R

<
AFCEE
ARCS
ASTM
Blackwell
CH,
CLP
CoO,
CRL
CRQL
CRDL
DQO
EMSL
EPA
FPD
FSP
HCl
HNO,
H.SO,
HSP
IAC
IDW
LCS
MCL
mg/L
mL
MS
MSD
MW

LIST OF ACRONYMS, ABBREVIATIONS, AND SYMBOLS

Degree Celsius

Percent recovery

Less than

Air Force Center for Environmental Excellence
Alternative Remedial Contracting Strategy
American Society for Testing and Matenials
Blackwell Forest Preserve Landfill
Methane

Contract Laboratory Program

Carbon dioxide

Central Regional Laboratory
Contract-required quantitation hmit
Contract-required detection Iimit

Data quality objective

Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
Forest Preserve District

Field sampling plan

Hydrochloric acid

Nitric acid

Sulfuric acid

Health and safety plan

lilinots Admimistrauve Code
Investigation-derived waste

Leachate collection system

Maximum contamnant level

Mitligram per liter

Milliliter

Matnix spike

Matnix spike duplicate

Montgomery Watson. Inc.

National prionities hist

i




ORP
PCE
ppbv/v
PRQL

RPD
RSCC
SAP
SAS
SMCL
Sop
SOwW
SVOC
TCE
Tetra Tech
TSS
uglkg
ug/L
USGS
vOoC
WA
WAM

Warzyn

Oxygen

Oxidation-reduction potential
Tetrachloroethene

Parts per billion by volume
Project-required quantitation limit
Quality assurance

Quality assurance project plan
Quality control

Routine analytical services
Remedial investigation

Relative percent difference
Regional sample control coordinator
Sampling and analysis plan
Special analytical services
Secondary maximum contaminant level
Standard operating procedure
Statement of work

Semivolatile organic compound
Trichloroethene

Tetra Tech EM Inc.

Technical Support Section
Microgram per kilogram
Microgram per liter

U.S. Geological Survey

Volatile organic compound

Work assignment

Work assignment manager

Warzyn, Inc.




Draft Sampling and
Analysis Plan



-

DRAFT SAMPLING AND ANALYSIS PLAN FOR
BLACKWELL FOREST PRESERVE LANDFILL
DuPAGE COUNTY, ILLINOIS

Prepared for
U.S. Environmental Protection Agency
Region §
Chicago, lllinois

Work Assignment No. : 84-5P6Y

Contract No. : 68-W8-0084

Tetra Tech No. ; 030-008401RA
EPA Work Assignment Manager : Michae! Bellot
Telephone No. : (312) 353-6425
Date Prepared : January 22, 1998
Prepared by : Tetra Tech EM Inc.
Tetra Tech Site Manager : Kostas Dovantzis
Telephone No. ; (312) 856-8757

L \030ARCS0084.008401 RA SITESPC PN




FOREWORD

Tetra Tech EM Inc. has prepared this draft sampling and analysis plan (SAP) for the Blackwell Forest
Preserve Landfill site in Warrenville, DuPage County, Illinois, in fulfiliment of the U.S. Environmental
Protection Agency (EPA) statement of work (SOW) for work plan Amendment No. 2 under Alternative
Remedial Contracting Strategy Contract No. 68-W8-0084, Work Assignment No. 84-5P6Y, for EPA
Region 5. The SAP is part of the site-specific plans specified in Section 1.2 of the EPA SOW and was
prepared for performing an evaluation of (1) natural attenuation at the Blackwell Forest Preserve Landfill
site and (2) the accuracy of analytical data obtained by the laboratory that the DuPage County Forest
Preserve Distnct will use. As specified in the EPA SOW, these plans consist of the (1) quality assurance
project plan (QAPP) in Appendix A, and (2) field sampling plan (FSP) in Appendix B. The QAPP and
FSP follow this foreword.
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Blackwell QAPP

Revision: 0
Date: January 19, 1998
Section: 1
Page 1 of 1§
SECTION 1
PROJECT DESCRIPTION

1.1 INTRODUCTION

This quality assurance project plan (QAPP) has been prepared in fulfillment of the requirements of the
U.S. Environmental Protection Agency (EPA) statement of work (SOW) for Work Assignment (WA)
No. 84-5P6Y under the Alternative Remedial Contracting Strategy (ARCS) Contract No. 68-W§8-0084
for Region 5. As required by Section 1.2.3 of the EPA SOW for work plan Amendment No. 2, Tetra
Tech EM Inc. (Tetra Tech) has prepared this QAPP to describe sample collection and analysis activities
necessary to assist EPA in conducting an independent evaluation of natural attenuation at the Blackwell
Forest Preserve Landfill (Blackwell) in Warrenville, DuPage County, Illinois. Removal action
construction, operation, maintenance, and performance monitoring at the site are performed by the
responsible party for the site, DuPage County Forest Preserve District (FPD). Removal action at the site
consists of landfill cap repairs. a leachate collection system (LCS), and landfill gas venting system, and
will be completed in the spring of 1998. In addition, the QAPP describes split sampling and analysis of
surface water, soil, and sediment to assess the analytical accuracy of the laboratory used by FPD. The
QAPP is prepared in accordance with EPA requirements outlined in (1) “EPA Requirements for Quality
Assurance Project Plans for Environmental Data Operations™ (QA/R-5; EPA 1994c¢), (2) “Region 5
Superfund Model Quality Assurance Project Plan™ (EPA 1996a), and (3) the 1997 EPA Directive
9200.4-17 entitled “Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and

Underground Storage Tank Sites.™

This QAPP consists of the following 14 sections (1) Section 1, Project Description; (2) Section 2,
Project Orgamization and Responsibilities: (3) Section 3, Quality Assurance (QA) Objectives for
Measurement Data; (4) Section 4. Sampling Procedures; (5) Section 5, Custody Procedures; (6) Section
6, Cahibration Procedures and Frequencies: (7) Section 7, Analytical Procedures; (8) Section 8, Internal
Quality Control (QC) Checks: (9) Section 9. Data Reduction, Validation, and Reporting; (10) Section 10,
Performance and System Audits; (11) Section 11, Preventive Maintenance Procedures; (12) Section 12,
Assessment ot Data Precision, Accuracy. and Completeness; (13) Section 13, Corrective Actions; and

(14) Section 14, QA Reports to Management. References used to prepare the QAPP are provided at the
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end of the QAPP. The QAPP is Appendix A of the sampling and analysis plan (SAP) for this WA.
Appendix B provides the field sampling plan (FSP), which discusses sampling procedures. Page
numbering in the QAPP is consistent with the Region 5 Superfund model QAPP. Page numbering of the
FSP is preceded by “B” to indicate that the FSP is Appendix B to the SAP.

Besides this introduction, Section | discusses the site description and history, past data collection
activities, current site status, project objectives, sample network design and rationale, and proposed

project schedule.
1.2 SITE DESCRIPTION AND HISTORY

The site description and history, including site topography and local geology and hydrology, is presented
in Section 2.0 of the FSP. Figure B-1 presents a site location map. Figure B-2 presents the site layout

and proposed groundwater and leachate sampling locations. Figure B-3 presents soil sampling locations

at the north stormwater collection pipe area.
1.3 PAST DATA COLLECTION ACTIVITIES

Past data collection activities at the Blackwell site were conducted primarily during the remedial

investigation (RI). These activities are discussed in Section 2.0 of the FSP.
1.4 CURRENT SITE STATUS
The current Blackwell site status 1s discussed in Section 2.0 of the FSP.

1.5 PROJECT OBJECTIVES

The objectives of this mnvestigation are to (1) gather necessary data to assist EPA in conducting an
independent evaluation of natural attenuation at the Blackwell site and (2) conduct split sampling and
analysis of surface water. soil. and sediment to assess the analytical accuracy of the laboratory used by

FPD. If FPD performs leachate and groundwater sampling for evaluating natural attenuation, up to four
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split samples of groundwater will also be collected and analyzed to assess the FPD laboratory’s
analytical accuracy. Tetra Tech will also independently evaluate the occurrence of natural attenuation

based on FPD’s analytical results.

Table B-1 of the FSP summanzes compounds detected in groundwater, leachate, and soil gas during the
RI conducted at the site. As Table B-1 indicates, leachate and groundwater at the site contain a variety of
aromatic, chloninated-aromatic, and chlornnated-solvent compounds and their degradation products,
which are the target organic parameters for evaluating natural attenuation. To assess natural attenuation,
Tetra Tech will collect and analyze groundwater and leachate samples for the target parameters and
geochemical indicator parameters indicated in Table 1-1. In addition, soil gas will be measured in the
field for methane (CH,), carbon dioxide (CO,). and oxygen (O,). Analysis of target parameters will be
used to assess whether there is a decreasing trend in target parameter concentrations. Analysis of
geochemical indicator parameters will help assess whether in situ biodegradation (natural attenuation) of
the target organic parameters is occurring. Natural attenuation will be assessed in accordance with
“Proceedings of the Symposium of Natural Attenuation of Chlorinated Organics in Ground Water” (EPA
1997) and “Technical Protocol for Implementing Intrinsic Remediation with Long-Term Monitoring for
Natural Attenuation of Fuel Contamination Dissolved in Groundwater™ (AFCEE 1995). The following is

a brief discussion of the information presented in these references.

Dissolved oxygen concentrations in leachate and groundwater will be compared to background
conditions to help evaluate whether aerobic or anaerobic degradation is occurring. Also, if reduced
nitrate and sulfate concentrations and elevated terrous iron concentrations compared to background
concentrations are observed, this trend will identify areas in leachate or groundwater where anaerobic
degradation 1s occuming. This data may also imply that the analytes are being used as electron acceptors
by naturally occurring bactena to help mediate biological reactions of the target organic compounds,
which act as electron donors and as a carbon source for the bacteria. Depressed pH in leachate and
groundwater may be the result of organic acids generated as intermediate products of the oxidation of
target organic parameters. Depressed oxidation reduction potential (ORP) would indicate areas where

leachate and groundwater degradation 1s occurring under reduced cond*:ons. Elevated alkalinity
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TABLE 1-1

PARAMETER, ANALYTE, LABORATORY, AND INTENDED DATA USE SUMMARY

Page 1 of 2
e —— —
Parametcr Analyte Laboratory Intended Data Use
Groundwater
Target® Metals® CLP Groundwater samples will be analyzed to (1)
p assess whether natural attenuation of
VOCs and SVOCs cLp contaminants is occurring at the site,
Geochemical Conductivity Field (2) associate contaminants detected in the
Indicator Dissolved oxygen Field landfill to .contamxt}ant.s detected in
downgradient monitoring wells, and
Temperature Field (3) estimate the rate of contaminant in situ
| pH Field biodegradation.
ORP Field Analytical data from four groundwater samples
Ferrons i Field will also be used to perform a QC check of the
errous won analytical accuracy of the FPD laboratory.
Alkalinity CRL
Nitrate CRL
Sulfate CRL
Chlonde CRL
CH,, ethane, and ethene CRL
Leachate
Target VOCs and SVOCs? CLP Leachate samples will be analyzed to (1) assess
X - - whether natural attenuation of contaminants is
Geochemical Conductivity Field . the site. (2 .
Indicator occurring at the site, (2) associate
Dissolved oxygen Freld contaminants detected in the landfill to
Temperature Field contaminants detected in downgradient
p monitoring wells, and (3) estimate the rate of
pH Feld contaminant in situ biodegradation
ORP Field
Ferrous tron Field
Alkahinity CRL
Nitrate CRL
Sulfate CRL
Chloride CRL
CH,, ethane, and ethene CRL
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TABLE 1-1

PARAMETER, ANALYTE, LABORATORY, AND INTENDED DATA USE SUMMARY

Page 2 of 2
#= —
Parameter Analyte Laberatory Intended Data Use
Soil Gas
Geochemical CH, Field Soil gas samples will be analyzed to assess
Indicator co, Field whctht?r in situ dggradation of contaminants is
occurring at the site.
0, Field
Soil, Sediment, and Surface Water
Target Metals® CLP Analytical data from these samples will be
- used to perform a QC check of the analytical
VOCs and SVOCs CLP accuracy of the FPD laboratory.
Notes:
CH, Methane 0, Oxygen
CLP  Contract Laboratory Program ORP Oxidation-reduction potential
CO, Carbon dioxide QC Quality control
CRL Central Regional Laboratory SVOC Semivolatile organic compound
FPD  Forest Preserve District VOC Volatile organic compound
: All groundwater samples collected by Tetra Tech will be analyzed for VOCs and SVOCs. Four
of these samples will be analyzed for metals. If FPD collects groundwater and leachate samples
for evaluating natural attenuation, Tetra Tech will obtain four groundwater split samples and
analyze them for VOCs, SVOCs, and metals.
b Target analytes are listed in the CLP SOW ILMO04.0 (or 1ts most current version) for metals.
¢ Target analytes are listed in the CLP SOW OLCO02.1 (or its most current version) for VOCs and

SVQOCs.

Target analytes are listed in the CLP SOW OLMO03.2 (or its most current version) for VOCs and
SVOCs.
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concentrations would indicate areas of increased biodegradation as a result of the generation of CO,
when target organic contaminants are degraded. The generation of ethene, ethane, and CH, in leachate or
groundwater may indicate the breakdown of chlorinated organic compounds such as tetrachloroethene
(PCE) and trichloroethene (TCE) to vinyl chloride, which then break down to ethene, ethane, and CH,.

Elevated chloride concentrations may indicate the dechlorination of chlorinated organic compounds.

Also, measuring CH,, CO,, and O, in soil gas at shallow monitoring wells, and shallow and deep leachate
vents will provide further information about whether in situ biodegradation of target parameters is
occurring. The presence of decreased oxygen concentrations and elevated CH, and CO, concentrations

would indicate anaerobic degradation, which has been shown in Rl data.

Tetra Tech will also collect split samples of surface water, scd@ment, and soil. If FPD collects the
leachate and groundwater samples for evaluating natural attenuation, Tetra Tech will collect four split
groundwater samples. Tetra Tech will analyze the split samples for the target parameters in Table 1-1 to
assess the FPD’s laboratory’s analytical accuracy. Tetra Tech will assess the FPD’s laboratory’s
analytical accuracy by comparing its split sample results to the FPD’s laboratory’s sample results. Tetra
Tech will also perform an independent evaluation of natural attenuation based on analytical results
obtained by FPD. If Tetra Tech collects leachate and groundwater samples, Tetra Tech will coordinate

its sampling program for assessing natural attenuation with the FPD.

The following sections describe (1) specific objectives and associated tasks, (2) project target parameters

and intended data usages, and (3) quality objectives and criteria for measurement data.

1.5.1 Specific Objectives and Associated Tasks

To meet the project objectives of this site investigation, Tetra Tech will (1) collect samples of leachate
and groundwater for analysis of target and geochemical indicator analytes; (2) measure on-site CH,, CO,,
and O, concentrations in soil gas at existing shallow monitoring well locations, and shallow and deep
leachate vent locations; and (3) use the analytical data from steps (1) ar.d (2) to independently evaluate

natural attenuation. In addition, if FPD collects groundwater and leachate samples and conducts its own
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evaluation of natural attenuation, Tetra Tech will use FPD's analytical data to evaluate whether the data

supports the occurrence of natural attenuation.

Tetra Tech will also obtain split samples of surface water, sediment, and soil from FPD and analyze
these samples at an off-site laboratory to evaluate FPD’s analytical laboratory’s accuracy. The tasks
described below assume that Tetra Tech will conduct the leachate and groundwater sampling to evaluate

natural attenuation. Tasks associated with each of these activities are discussed below.
1.5.1.1 Natural Attenuation Sampling and Analysis

Sampling and analysis for evaluation of natural attenuation at the Blackwell site will consist of sampling
and analyzing groundwater and leachate. Sampling locations for these matrices are presented in Figure
B-2 of the FSP. Soil gas will be screened in the field for CH,, CO,, and O, at the shallow groundwater

monitoring well locations, and shallow and deep leachate vent locations presented in Figure B-2.

Groundwater

Groundwater samples will be collected from shallow and deep monitoring wells, for the target and
geochemical indicator analytes listed in Table 1-1 of the QAPP, and analyzed either on site, at an off-site
Contract Laboratory Program (CLP) laboratory, or at the Region 5 Central Regional Laboratory (CRL).
Target and geochemical indicator analytes that will be evaluated are discussed in Section 1.5.2 and
presented in Table 1-1 of the QAPP. Sampling rationale, procedures, and locations and the number of

samples to be collected are described in detail in the companion FSP, which is Appendix B of the SAP.
Leachate

Leachate samples will be collected from existing shallow vents and deep vents, for the target and
geochemical analytes listed in Table 1-1 of the QAPP, and analyzed either on site, at an off-site CLP

laboratory or at the Region 5 CRL. Target and geochemical indicator analytes that will be evaluated are

discussed in Section 1.5.2 and presented 1n Table 1-1 of the QAPP. Sampling rationale, procedures, and
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locations and the number of samples to be collected are described in detail in the companion FSP, which
is Appendix B of the SAP.

Soil Gas

Geochemical indicator analytes in soil gas will be measured on site at shallow and deep leachate vents
and shallow groundwater monitoring wells. Geochemical indicator analytes that will be evaluated are
discussed in Section 1.5.2 and presented in Table 1-1 of the QAPP. No soil gas samples will be collected
for off-site analysis of target analytes. The sampling rationale and number of field measurements to be
made for the geochemical indicator analytes are described in detail in the companion FSP, which is

Appendix B of the SAP.

1.5.1.2 Split Sampling and Analysis

Tetra Tech will obtain split samples of surface water. sediment, and soil samples from the samples to be
collected by FPD as discussed below. Tetra Tech will also obtain four split groundwater samples from
FPD, if FPD performs the leachate and groundwater sampling for evaluating natural attenuation. Soil

split sampling locations are shown in Figure B-3 of the FSP.

Groundwater

If FPD assumes primary responsibility for natural attenuation sampling, Tetra Tech will obtain four
groundwater split samples from the samples to be collected by the FPD. Target analytes are discussed in
Section 1.5.2. Sampling rationale, procedures. and locations and the number of samples to be collected

are described in detail in the companion FSP, which is Appendix B of the SAP.

Surface Water and Sediment

One surface water split sampie and one sediment split sample will be obtained from FPD and analyzed

by an off-site CLP laboratory or the Region S CRL. Target analytes that will be evaluated are discussed
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in Section 1.5.2. No geochemical indicator analytes will be evaluated. Sampling rationale, procedures,
and locations and the number of samples to be collected are described in detail in the companion FSP,

which is Appendix B of the SAP.
Soil

Four soil split samples will be obtained from FPD. These samples will be obtained from the six soil
sampling locations proposed by FPD. Soil split samples will be analyzed by an off-site CLP laboratory.
Target analytes that will be evaluated are discussed in Section 1.5.2. No geochemical indicator analytes
will be evaluated. Sampling rationale, procedures, and locations and the number of samples to be

collected are described in detail in the companion FSP, which is Appendix B of the SAP.
1.5.2 Project Parameters and Intended Data Usages

Tetra Tech intends to use target and geochemical indicator analytical data to (1) assist EPA in conducting
an independent evaluation of natural attenuation at the Blackwell site and (2) assess the analytical
accuracy of the laboratory used by FPD. To comply with the first intended data uée, Tetra Tech will
evaluate trends in the analytical data for the target organic parameters described in Section 1.5.1 of this
QAPP. To evaluate trends in target VOC concentrations, Tetra Tech will use analytical data presented in
the RI report (Warzyn 1994) and data obtained by Tetra Tech as part of the evaluation of natural
attenuation. The geochemical indicator analytical data will be used as described in Section 1.5 of the
QAPP to perform a qualitative assessment of natural attenuation. In addition, Tetra Tech will use a
groundwater analytical model such as PLUME to simulate the fate and transport of target chlorinated
volatile organic compounds (VOC) that have been detected at downgradient monitoring wells and at off-
site residential wells during the RI. Results of the modeling effort will be used to supplement the
analytical data collected and assist EPA in making a decision on the adequacy of natural attenuation as a

remedial action for groundwater at the site.

Data needed as input to the model, such as groundwater velocity, retardation coefficients, and

dispersivities will be obtained from the Rl report (Warzyn 1994). The first-order degradation rate
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constants (lumped parameters) for the target chlorinated VOCs detected at downgradient monitoring
wells and off-site residential wells will be estimated based on chlorinated VOC data collected during the
RI (Warzyn 1994) and corresponding data collected by Tetra Tech as part of the evaluation of natural
attenuation. These degradation rate constants will be estimated at seven leachate sampling locations to
account for the size of the landfill and the heterogeneous nature of leachate. An average, site-specific,
first-order, degradation rate constant for each chlorinated VOC will be calculated for leachate in the
landfill to estimate the mass of these VOCs leaking from the landfill to groundwater as a function of
time. To estimate the mass of VOCs, Tetra Tech will also use the leachate generation rate
(approximately 10,000 gallons per day based on the RI report {Warzyn 1994}]). The first-order
degradation rate constants for the VOCs in the aquifer downgradient of the landfill will be estimated,
through a quasi-calibration process, by adjusting the degradation rate constants until existing VOC
concentration data match model predictions. Degradation rate constants for the aquifer from the quasi-
calibration will be compared to constants in scientific literature (EPA 1997). The degradation rate
constants obtained as described above will then be used as input to the PLUME model to predict changes

in downgradient chlorinated VOC concentrations with time.

To comply with the second intended data use, Tetra Tech will compare its split sampling analytical data
to the split sampling analytical data of the FPD laboratory. Table 1-1 summarizes the target and

geochemical indicator analytes that will be evaluated for each matrix.

1.5.3 Quality Objectives and Criteria for Measurement Data

Data quality objectives (DQO) are designed to ensure that the type, quality, and quantity of
environmental data used in decision-making are appropriate for their intended application. The
environmental data to be used for decision-making related to field investigation activities at the site are
groundwater, leachate, soil gas, soil, surface water, and sediment sampling results. DQOs are qualitative
and quantitative statements that (1) clanfy the study objective, (2) define the most appropriate type of
data to collect, and (3) determine the most appropriate conditions under which to collect the data. The

process of determining DQOs includes the following seven steps:
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. Identify the problem

. Identify the decision

. Identify inputs to the decision

. Define study boundaries

. Develop a decision rule

. Specify limits on decision errors

. Optimize the design for obtaining data

Each step of the DQO process is described below.
1.5.3.1 Identify the Problem

This step of the DQO process involves identifying the purpose of collection activities. Previous RI data
collected by FPD at the Blackwell site indicate that target VOC concentrations decrease significantly at
downgradient monitoring well locations compared to shallow and deep leachate vent locations (Warzyn
1994). These data suggest that, in addition to dilution, natural attenuation may significantly reduce the
concentrations of target VOCs, such as benzene, toluene, ethylbenzene, xylenes, and chlorinated
solvents, such as PCE and TCE. Natural attenuation mechanisms include dispersion, advection, sorpiion,
volatilization, oxidation, and in situ degradation. As suggested in the scientific literature, the main
natural attenuation mechanisms for target VOCs in an aquifer are sorption and in situ biodegradation.
Sorption may not alter the chemical structure or toxicity of the VOCs, and may be reversible, causing
contaminant desorption into the groundwater. To support the conclusion that natural attenuation is
occurring, in addition to the target VOC data, it is important to collect data on the geochemical indicator
analytes that indicate 1n situ degradation. Furthermore, based on the data collected, it is important to
document the rate of in situ degradation of target VOCs in order to predict contaminant concentrations as
a function of time and location from the source (the landfill). The data and approach described in
Section 1.5.2 of the QAPP will be used to (1) estimate the time it will take for groundwater target VOC
concentrations at the downgradient property boundary to decline to below maximum contaminant levels

(MCL) (EPA 1%96b) or potable resource groundwater critena for Class I aquifers specified in Title 35 of
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the Illinois Administrative Code (IAC), Section 620.410, and (2) evaluate future target VOC

concentrations at affected off-site residential wells.

To meet these objectives and to assist EPA in deciding whether natural attenuation is a potentially
effective remedial action for groundwater at the site, EPA has tasked Tetra Tech to perform an

independent evaluation of natural attenuation at the Blackwell site.

1.53.2 1dentify the Decision

The goal of this DQO determination process step 1s to combine the principal study questions for field
investigation activities with alternative actions to determine the decision statement. For the Blackwell
site, the principal study question for the field investigation is “What is the time period necessary for
natural attenuation to reduce groundwater contaminant concentrations to below MCLs or groundwater
quality standards specified in IAC for the Class 1 aquifer at the FPD property boundary?” If it is
determined that natural attenuation cannot reduce target VOC concentrations to below MCLs or IAC
criteria for the Class I aquifer in a time period comparable to that of other remedial alternatives,
alternative remedial actions may need to be implemented. Therefore, the decision statement for the field
investigation is “‘Determine whether natural attenuation is a potentially effective remedial action for

reducing groundwater target VOC concentrations at the site.”

1.5.3.3 Identify Inputs to the Decision

The inputs required to address the decision statement include validated laboratory data for the project
target and geochemical indicator analytes, field measurement data, and groundwater modeling data

necessary to evaluate natural attenuation. In addition, the data and approach described in Section 1.5.2

of the QAPP will be used for this evaluation.
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1.5.34 Define Study Boundaries

The purpose of this step is to define the spatial and temporal boundaries of the study and to identify any
practical constraints that may interfere with groundwater, leachate, soil gas, surface water, soil, and
sediment sampling. Samples of these matrices will be collected from the locations shown in Figures B-2
and B-3 of the FSP within the FPD property boundary. According to EPA, none of the groundwater
wells proposed to be sampled during this investigation have been abandoned. However, the condition of
leachate vents and groundwater monitoring wells from which leachate and groundwater samples will be
collected, and where soil gas measurements will be made, will be evaluated prior to sampling, and

alternative locations will be selected in consultation with EPA if necessary.

Sampling is anticipated to occur over a 10-day period, and no follow-up sampling events are planned as
part of the natural attenuation evaluation. Any follow-up sampling needed to confirm the results of this
evaluation may be conducted by FPD as part of the quarterly groundwater sampling activities and

samples collected will be split with Tetra Tech if requested by EPA.
1.5.3.5 Develop a Decision Rule

The purpose of this step of the DQO determination process is to integrate previous DQO outputs into a
single statement (decision rule) that describes a logical basis for choosing between altemative actions.
EPA’s MCLs represent groundwater contaminant concentrations above which risks to human health may
occur. In addition, IAC standards.for Class I aquifers propose groundwater contaminant concentrations
above which groundwater contamination may pose a risk to human health. Therefore, the decision rule
for the field investigation 1s “If the results of this natural attenuation evaluation indicate that target VOC
concentrations may not be reduced by natural attenuation at the FPD property to below MCLs or IAC
Class I aquifer criteria within a time period comparable to that of other remedial alternatives, an

altermative remedial action may be recommended.”
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1.53.6 Specify Limits on Decision Errors

The sixth step of the DQO process defines tolerable limits on decision errors to establish performance
goals for the data collection design. Potential sources of error are introduced during sample collection
and analysis. Errors introduced during sample collection occur, for example, when the groundwater
concentration of the sample does not represent the actual concentration of the contaminant in the aquifer
at a given monitoring well location. Tetra Tech will attempt to reduce false-negative errors (that is,
determination that contaminant concentrations are less than concentrations corresponding to acceptable
risk levels when actual concentrations exceed these levels) by collecting biased samples near locations
where previous RI sampling results indicate that groundwater contains contaminants at concentrations
exceeding MCLs or IAC Class I groundwater cniteria. This conservative approach may increase false-
positive errors (that is, determination that contaminant concentrations are greater than MCLs or IAC
Class I groundwater criteria when they are actually less): however, false-positive errors are acceptable

because they are more protective of human health and the environment than false-negative errors.

Tetra Tech will reduce possible sample analyuical error in two ways. First, Tetra Tech will obtain high-
quality data by using a CLP laboratory for analysis of target and geochemical indicator analytes.
Stringent QC requirements will ensure that CLP laboratories produce high-quality data with acceptable
precision and accuracy limits. Second, Tetra Tech will review laboratory accuracy data to determine
whether the reported sample concentrations are within the margin of analytical error. In some instances,
laboratory data may not meet acceptance cntena for accuracy; if these criteria are not met for various
samples, Tetra Tech will contact EPA concerning the need for corrective action. Corrective action may
include resampling and reanalysis of the various matnices whose sampling results failed to meet

acceptable accuracy cnteria.
1.5.3.7 Optimize the Design for Obtaining Data

Based on the results of the first six steps of the DQO determination process. Tetra Tech has developed a

sampling and analysis program that meets the overall project objectives : s stated in Section 1.5 and the
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project DQOs. The sampling approach and procedures are discussed in the FSP, which is Appendix B
of the SAP.

1.6 SAMPLE NETWORK DESIGN AND RATIONALE

The sample network design and rationale are described in detail in the FSP, which 1s Appendix B of the
SAP. The sample network by task and matnix, site maps of sampling locations, and rationales for
selecting sampling locations are described below.

1.6.1 Sample Network by Task and Matrix

Sample matrices, analytical parameters, and frequencies of sample collection are summarized in Table
B-5 of the FSP.

1.6.2 Site Maps of Sampling Locations

Figure B-2 of the FSP shows intended leachate and groundwater sampling locations. Figure B-3 shows
proposed soil sampling locations. It is possibie, however, that depending on the nature of encountered
field conditions, some of these locations will be changed. Surface water and sediment sampling
locations will be determined in the field. The site manager and field sampling leader will be responsible
for determining sampling locations in consultation with EPA.

1.6.3 Rationales for Selecting Sampling Locations

The rationales for selecting sampling locations are summarized in Table B-4 of the FSP.

1.7 PROPOSED PROJECT SCHEDULE

The proposed project schedule 1s described in detail in Section 7.0 of the FSP.
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SECTION 2
PROJECT ORGANIZATION AND RESPONSIBILITIES

Under the direction of the EPA WA manager (WAM), Tetra Tech has overall responsibility for the sample
collection and analysis, and field measurement activities necessary to assist EPA in conducting an
independent evaluation of natural attenuation at the Blackwell site and in evaluating the accuracy of
analytical results of the laboratory used by FPD. Tetra Tech will also provide all project management.
The project organization and responsibilities of various key management, QA, field, and laboratory
personnel are discussed below. Support personnel roles are not discussed; however, all personnel will be

required to adhere to all provisions of this QAPP.

2.1 PROJECT ORGANIZATION

The project organization is illustrated in Figure 2-1. Personnel responsibilities are discussed below.
2.2 MANAGEMENT RESPONSIBILITIES

The responsibilities of the EPA WAM, contractor (Tetra Tech) program manager, and Tetra Tech site

manager are discussed below.
EPA Work Assignment Manager

The EPA WAM, Michael Bellot, has the overall responsibility for all phases of the field investigation,

evaluation of natural attenuation, and for overseeing Tetra Tech's field activities.

Tetra Tech Program Manager

The Tetra Tech program manager, Majid Chaudhry, has overall responsibility for ensuring that the project
meets EPA objectives and Tetra Tech quality standards. In addition, the program manager is responsible

for tecnnical quality control (QC) and project oversight and will provide th= Tetra Tech site manager with

access to corporate management.
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FIGURE 2-1

PROJECT ORGANIZATION CHART
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Tetra Tech Site Manager

The Tetra Tech site manager, Kostas Dovantzis, is rcsponsiblc- for implementing the project and has the
ahthority to commit the résources necessary to meet project objectives and requirements. The site
manager's primary function is to ensure that technical, financial, and scheduling objectives are achieved
successfully. The site manager will report directly to the EPA WAM and will provide the major point of

contact and control for matters concemning the project. The site manager’s duties and responsibilities are

as follows:

. Define project objectives and develop a detailed work plan schedule

. Establish project policies and procedures to address specific needs of the project as a
whole and objectives of each project task

. Acquire and apply technical and corporate resources as needed to ensure that project
performance is within budget and schedule constraints

. Orient field sampling leader and technical staff concerning the project’s special
considerations

. Monitor and direct the field sampling leader

. Develop and meet ongoing project and task staffing requirements, including mechanisms
to review and evaluate each task product

. Review the work performed under each task to ensure its quality, responsiveness, and
timeliness

. Review and analyze overall task performance with respect to planned requirements and
authorizations

. Approve all external reports (deliverables) before their submission to EPA Region §

. Ultimately be responsible for the preparation and quality of interim and final reports

. Represent the project team at meetings and public hearings
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23 QUALITY ASSURANCE RESPONSIBILITIES

The responsibilities of the Tetra Tech QA reviewer and EPA QA reviewer are discussed below.

Tetra Tech Quality Assurance Reviewer

The Tetra Tech QA reviewer, Ron Riesing, will remain independent of direct project involvement and
day-to-day operations and will have direct access to corporate executive personnel as necessary to resolve
any dispute. This individual is responsible for auditing the implementation of the QA program in
conformance with Tetra Tech’s Region 5 ARCS requirements, Tetra Tech policies, and EPA requirements.

The Tetra Tech QA reviewer’s specific functions and duties are as follows:

. Conduct audits of various phases of field operations

. Review and approve external reports (deliverables), including QAPPs, before their
submission to EPA Region 5

. Provide QA technical assistance to project personnel
. Report on the adequacy, status, and effectiveness of the QA program on a regular basis to
the Tetra Tech program manager and site manager

EPA Quality Assurance Reviewer

The EPA QA reviewer, Luba Finkelberg, will review and approve all QAPPs. Additional responsibilities

include the following:

. Schedule CLP analyses through the EPA Region 5 regional sample control coordinator
(RSCC)
. Validate analytical data, including routine analytical services (RAS) and special analytical

services (SAS) data and tentatively identified compounds data, through the EPA Region 5
Technical Support Section (TSS)

. Review and evaluate analytical field and laboratory procedures

. Conduct external performance and system audits of field activities
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. Conduct performance and system audits of the CLP laboratories through EPA
headquarters, EPA Region 5 TSS, the EPA Environmental Monitoring Systems
Laboratory (EMSL) in Las Vegas, and the EPA Contract Laboratory Analytical Support
Services

. Review and approve SAS requests and field and laboratory procedures in conjunction with
the following:

- EPA Region 5 TSS

- EPA WAM
- Tetra Tech QA reviewer

24 FIELD RESPONSIBILITIES

The responsibilities of the Tetra Tech field sampling leader, health and safety director, site health and
safety officer, and field technical staff are described below.

Tetra Tech Field Sampling Leader
The Tetra Tech site manager will be supported by the Tetra Tech field sampling leader, Kevin Schnoes.

The field sampling leader is responsible for leading and coordinating day-to-day field activities and

reporting directly to the Tetra Tech site manager. Specific field sampling leader responsibilities are as

follows:

. Provide day-to-day coordination with the site manager on technical issues in specific areas
of expertise

. Develop and implement the FSP and ensure project schedule compliance

. Ensure that all Tetra Tech field personnel follow the site health and safety plan

. Coordinate and manage field personnel

. [mplement QC procedures for technical data provided by field personnel, including field
measurement data

. Identify problems at the field technical staff level and discuss resolutions with the site

manager, implement and document corrective action procedures, and provide
communication between the technical field staff and upper management
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. Serve as liaison with the laboratory for scheduling laboratory space and receiving
preliminary analytical results
. Participate in the preparation of the natural attenuation evaluation report

Tetra Tech Health and Safety Director

The health and safety director, Judy Wagner, will interact directly with the Tetra Tech site manager and
will be responsible for providing technical coordination for the health and safety program. Additional

health and safety director responsibilities are as follows:

. Act in an advisory capacity to the site health and safety officer

. Act as a liaison with officers and representatives of EPA on matters relating to health and
safety

. Maintain up-to-date records of health and safety plan-related documentation and health

and safety program participants
Tetra Tech Site Health and Safety Officer
The site health and safety officer, Kevin Schnoes, will report directly to the Tetra Tech site manager and
will be responsible for the field implementation and enforcement of the health and safety plan. Additional
site health and safety officer responsibilities are as follows:
. Ensure that the “Approval and Sign-Off Form” is signed by all personnel who are to
perform field work
. Ensure that field personnel complete a “Daily Site Log” before leaving the site

Tetra Tech Field Technical Staff

The Tetra Tech field sampling leader will be supported by the Tetra Tech field technical staff. These field

technical staff will have the following responsibilities:
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. Conduct specific field investigation tasks outlined in the FSP

. Adhere to QAPP requirements

. Analyze data and pref)are various task reports and support materials

25 LABORATORY RESPONSIBILITIES

Laboratory analytical parameters will be analyzed using CLP and CRL RAS and SAS. Tetra Tech will
schedule CLP and CRL analyses through the EPA RSCC. If scheduling conflicts arise, Tetra Tech will
procure a non-CLP laboratory to conduct the sample analyses. The roles and responsibilities of the Tetra
Tech sample coordinator, EPA RSCC, laboratory project manager, laboratory operations manager,
laboratory QA officer, laboratory sample custodian, and laboratory technical personnel are described
below. A list of matrix-specific parameters to be analyzed for by the CLP and CRL is presented in
Table 1-1 of this QAPP.

Final responsibility for overall project quality rests with Tetra Tech'’s site manager. Independent QA will
be provided by the laboratory project manager and QA officer prior to the release of all data to the EPA
RSCC and Tetra Tech sample coordinator.

Tetra Tech Sample Coordinator

The Tetra Tech sample coordinator, Enic Monschein, will report directly to the Tetra Tech site manager
and will be responsible for coordinating laboratory analysis of field samples with the RSCC. The sample

coordinator will have the following additional responsibilities:

. Ensure that chain-of-custody procedures are appropriately followed

. Coordinate receipt and management of laboratory analytical results
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EPA Regional Sample Control Coordinator

The EPA Region 5 RSCC, Cecilia Moore, will be responsible for scheduling RAS and SAS laboratory
requests submitted by the Tetra Tech sample coordinator.

Laboratory Project Manager

The CLP laboratory and CRL project manager will report directly to the EPA Region 5§ RSCC and will

have the following responsibilities:

. Ensure that all laboratory resources are available on an as-required basis

. Review final analytical reports
If the CRL does not have the adequate capacity or space to conduct the SAS analyses, Tetra Tech will
procure another laboratory. The project manager from the procured laboratory will report directly to the
Tetra Tech site manager and will have the same responsibilities as those stated above.

Laboratory Operations Manager

The laboratory operations manager for each laboratory will report to the laboratory project manager and

will have the following responsibilities:

Coordinate laboratory analyses

. Supervise in-house chain-of-custody

. Schedule sample analyses

. Oversee data review

. Oversee preparation of analytical reports

. Approve final analytical reports prior to submission to RSCC and Tetra Tech

L:\O30ARCS\0084\008401 RA\QPSECT-2. WPD



Blackwell QAPP
Revision: 0

Date: January 19, 1998
Section: 2

Page 9 of 10

Laboratory Quality Assurance Officer

The laboratory QA officer for each laboratory has the overall iesponsibih'ty for data after they leave the
laboratory. The laboratory QA officer will be independent of laboratory technical personnel involved with
sample analysis but will communicate data issues to them through the laboratory project manager. In

addition, the laboratory QA officer will have the following responsibilities:

. Oversee laboratory QA

. Oversee QA/QC documentation

. Conduct detailed data review

. Determine whether to implement laboratory corrective actions, if required
. Define appropriate laboratory QA procedures

. Prepare laboratory standard operating procedures (SOP)

Laboratory Sample Custodian

The laboratory sample custodian for each laboratory will report to the laboratory operations manager. The

laboratory sample custodian will have the following responsibilities:

. Receive and inspect incoming sample containers

. Record the condition of incoming sample containers

. Sign appropnate documents

. Venify that chain-of-custody records are complete and correctly recorded

. Notify the laboratory project manager of sample receipt and inspection

. Assign each sample a unique 1dentification number and customer number, and enter each

number into the sample receiving log

. [nitiate transfer of samples to appropriate laboratory sections with the help of the
laboratory project manager
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. Control and monitor access and storage of samples and extracts
Laboratory Technical Personnel
Laboratory technical personnel from each laboratory will be responsible for sample analysis and

identification of corrective action in accordance with the QAPP. These personnel will report directly to the

laboratory operations manager.
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SECTION3
QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objectives for measurement data are to develop and implement procedures for field
sampling, sample chain-of-custody, laboratory analysis, and reporting that will provide valid and complete
data required for the field investigation to assist EPA in conducting an independent evaluation of natural
attenuation at the Blackwell site. Specific procedures for sampling, chain-of-custody, laboratory
instrument calibration, laboratory analysis, internal QC audits, data reporting, preventive maintenance for
field equipment, data assessment, and corrective action are described in subsequent sections of this QAPP.
This section discusses specific QA objectives for precision, accuracy, completeness, representativeness,

comparability, level of QC effort, and project-required quantitation limits (PRQL).
3.1 PRECISION

Precision is a measure of the degree to which two or more field or laboratory measurements are in

agreement. The fundamental objectives with respect to field and laboratory precision are discussed below.

Precision in the field will be assessed by measuning field parameters in duplicate. Field instruments will be
recalibrated until the relative percent difference (RPD) between duplicate samples is less than or equal to
10. Field measurement of conductivity, temperature, pH, dissolved oxygen, and ORP in leachate and
groundwater will be conducted using an Aqua-Check Water Quality Analyzer, and CH,, CO,, and O, in

soil gas will be measured in the field using a Landtec GA-90 Analyzer. Field measurement of ferrous iron
will be conducted using a HACH DR/820 colonmeter and HACH Method 8146. Tetra Tech will follow
the equipment manufacturer’s instructions for performing these field measurements. The equipment
manufacturer's instructions are presented in Attachment B of the FSP. Precision will be evaluated before

sampling at each leachate and groundwater sampling location.

In addition, the field precision of leachate, groundwater, surface water, soil, and sediment samples will be
assessed by collecting field duplicate samples for each matrix at a rate of | duplicate per every 10 or fewer
samples to be analyzed at the CLP laboratory or CRL. The number of field duplicate samples to be

collected during this field investigation 1s presented in Table B-6 of the FSP.
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Precision for laboratory sample analysis will be assessed by determining the RPD of matrix spike (MS) and
matrix spike duplicate (MSD) sample results (see Section 12). Precision requirements for RAS are
presented in CLP SOWs. RAS requests for groundwater, surface water, soil, and sediment are specified in
CLP SOW ILM04.0 (or its most recent version) for inorganics; RAS requests for the same matrices and
leachate are specified in CLP SOWs OLM03.2 and OLC02.1 (or their most recent versions) for organics.
Precision requirements for SAS are presented in the individual SAS requests presented in the attachment to
this QAPP. SAS requests are only required for leachate and groundwater parameters and include EPA
Method 310.1 for alkalinity; EPA Method 352.1 for nitrate; EPA Method 375.2 for sulfate; a laboratory
SOP for CH,, ethane, and ethene; and EPA Method 325.1 or 325.2 for chloride. Precision for alkalinity,
nitrate, sulfate, and chloride will be assessed by determining the RPD between laboratory duplicate
samples. Precision for CH,, ethane, and ethene analysis will be assessed by determining the RPD of MS

and MSD sample results.

3.2 ACCURACY

Accuracy is the degree of agreement between an observed value and an accepted reference value. The

fundamental objectives with regard to field and laboratory accuracy are discussed below.

Accuracy in the field will be assessed in accordance with the accuracy requirements outlined in the
equipment manufacturer’s instructions. Field measurement of conductivity, temperature, pH, dissolved
oxygen, and ORP in leachate and groundwater will be conducted using an Aqua-Check Water Quality
Analyzer, and CH,, CO,, and O, in soil gas will be measured in the field using a Landtec GA-90 Analyzer.
Field measurement of ferrous iron will be conducted using a HACH DR/820 colorimeter and HACH
Method 8146. Tetra Tech will follow the equipment manufacturer’s instructions for performing these field

measurements. The equipment manufacturer's instructions are presented in the Attachment B of the FSP.
In addition, the field accuracy of leachate, groundwater, surface water, soil, and sediment samples will be

assessed through the use of equipment and trip blanks and through adherence to all sample handling,

preservation, and holding times specified in the FSP.
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Accuracy of laboratory sample analysis will be assessed by determining the percent recovery (%R) of MS
and MSD samples (see Section 12). The MS/MSD leachate, groundwater, surface water, and soil samples
will be collected and designated in the field for laboratory use to assess accuracy for this project. The
accuracy requirements for RAS are specified in CLP SOW ILM04.0 (or its most recent version) for
inorganics and in CLP SOWs OLM03.2 and OLC02.1 (or their most recent versions) for organics.
Accuracy for SAS will be assessed by determining the %R for laboratory check standards. The accuracy
requirements for SAS are specified in each individual SAS request contained in the attachment to this
QAPP.

33 COMPLETENESS

Completeness is a measure of the amount of valid data obtained from a measurement system compared to
the amount expected to be obtained under normal conditions. It is expected that field measurements will
provide 90 percent or more data that meet the QC acceptance criteria and that the laboratories will provide
95 percent or more data that meet the QC acceptance criteria. If 90 percent of the field data and 95 percent

of the laboratory data meet these criteria, the data sets are considered complete.
34 REPRESENTATIVENESS

Representativeness expresses the degree to which data accurately and precisely represent a characteristic of
a population, parameter variations at a sampling point, a process condition, or an environmental condition.
Representativeness is a qualitative parameter dependent on the proper design of the sampling program and
proper laboratory protocols. The sample network for the field investigation was designed to provide data
representative of site conditions. During development of the sampie network, past waste disposal
practices, existing analytical data, the physical site setting, and site processes were considered. A more
detailed discussion of the sample network rationale 1s presented in the FSP. Representativeness of field
data will be achieved by ensuring that the FSP 1s followed and that proper sampling techniques are used.
Representativeness in the laboratory will be achieved by ensuring that proper laboratory analytical

procedures are used and sample holding times are not exceeded.
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3.5 COMPARABILITY

Comparability expresses the confidence with which one data set can be compared to another.
Comparability is also dependent on similar QA objectives. Comparability of field data will be achieved by
ensuring that the FSP is followed and that proper sampling techniques are used. Comparability of

laboratory data will be achieved by ensuring that proper analytical procedures are followed.

3.6 LEVEL OF QUALITY CONTROL EFFORT

QC sampiles, including duplicate samples, equipment blanks, trip blanks, and MS/MSD samples, will be
collected during groundwater, leachate, surface water, soil, and sediment sampling and analyzed to assess
data quality. The numbers of groundwater, leachate, surface water, soil, and sediment QC samples to be

collected are listed in Table B-5 of the FSP.

Laboratory duplicate samples will be analyzed to check for sampling and analytical reproducibility. MS
samples will be analyzed to provide information about the effect of the sample matrix on the digestion and
measurement methodology. All MS samples will be analyzed in duplicate and are hereafter referred to as
“MS/MSD™ samples. Trip blanks will be analyzed to assess if samples were contaminated during
shipment and storage. Equipment blanks will be analyzed to check for contamination resulting from

decontamination and handling practices. The specific procedures to be used for collecting QC samples are

described below.

3.6.1 Duplicate Samples

A duplicate sample consists of two separate samples collected from the same sampling location and depth
using the same equipment and sampling procedures. Tetra Tech will collect 1 duplicate sample for every
10 or fewer matnx-specific samples collected. Duplicate samples will be collected using the same
procedures used to collect investigative samples. Samples of the matrices to be split with FPD will be
collected as duplicate samples but will be shipped to different laboratories. Analytical data for split
samples from the EPA CLP laboratory will be used to assess the accuracy of the analytical results from

FPD’s laboratory.
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3.6.2 Matrix Spike/Matrix Spike Duplicate Samples

Of every 20 or fewer matrix-specific samples collected for labdtatory analysis, 1 sample will be designated
for MS/MSD analysis. MS/MSD samples will be collected using the same procedures used to collect
investigative samples, except that they will be clearly designated for MS/MSD analysis. No extra volume
is required for soil samples designated for MS/MSD analysis. The volume of groundwater, leachate, and
surface water samples designated for MS/MSD VOC and SVOC analysis will be triple and double the

normal volume collected for field samples, respectively.
3.63 Trip Blanks o’

Trip blanks will be prepared for each cooler containing leachate, groundwater, surface water, and soil
samples collected for VOC analysis. Trip blanks will consist of high-purity liquid chromatography water
poured into sample bottles on the day of sampling. The trip blanks will be placed in the coolers and
accompany the field team member to each sampling location. At the end of the day, trip blanks will be

sealed into each cooler containing samples for VOC analysis.
3.64 Equipment Blanks

Tetra Tech will collect 1 equipment blank for every 10 or fewer leachate, groundwater, soil, and sediment ~’

samples collected. Equipment blanks will consist of the final rinsate collected from decontaminated

sampling equipment.
3.7 PROJECT-REQUIRED QUANTITATION LIMITS

Laboratory and field screening PRQLs have been established for matrix-specific samples. Groundwater
PRQLs for metals, VOCs, and SVOCs correspond to the chemical-specific MCL and State of Illinois
potable resource groundwater criteria for Class I aquifers as presented in 35 [AC 620.410, whichever is
lower. Table 3-1 presents the PRQLs for groundwater, as well as the analytical methods that will be used
and their corresponding method detection limits. Geochemical indicator groundwater PRQLSs correspond

to the method detection limits specified in EPA Method 310.1 for alkalinity; EPA Method 352.1 for
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TABLE 3-1

PROJECT-REQUIRED QUANTITATION LIMITS FOR GROUNDWATER SAMPLES

Page 1 of 6
Project-Required CRDL or CRQL
“ Analyte Quantitation Limits’| Analytical Method (mg/L)"
"Metals
lfAluminum -- ILM04.0 0.2
fAntimony 0.006 ILMO04.0 0.06'
senic 0.05 ILM04.0 0.01

arium 2 ILM04.0 0.2
[Beryllium 0.004 ILM04.0 0.005"
fiCadmium 0.005 ILM04.0 0.005
liCalcium - ILM04.0 5
l[Chromium (total) 0.1 ILM04.0 0.01
lICobalt I ILM04.0 0.05
lCopper 0.65° ILM04.0 0.025
liiron 4.0° ILM04.0 0.1
[Lead 0.0075° 1ILM04.0 0.003
[Magnesium -- ILM04.0 5
[Manganese 0.15¢ ILMO04.0 0.015
[Mercury 0.002 1LM04.0 0.0002
[Nickel 0.1 ILM04.0 0.04
Potassium - ILM04.0 5
Selenium 0.05 ILM04.0 0.005
Silver 0.05¢ ILM04.0 0.01
Sodium -- ILM04.0 5
Thallium 0.002 ILM04.0 0.01°
Vanadium -- ILM04.0 0.05

inc 5¢ ILM04.0 0.02
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TABLE 3-1

PROJECT-REQUIRED QUANTITATION LIMITS FOR GROUNDWATER SAMPLES

Page 2 of 6
r Project-Required CRDL or CRQL
Analyte Quantitation Limits*| Analytical Method (mg/L)"
“Volatile Organic Compounds
fChloromethane -- OLC02.1 0.001
* IBromomethane - OLCo2.1 0.001
inyl chloride 0.002 OLC02.1 0.001
loroethane -- OLC02.1 0.001
ethylene chloride 0.005 OLCO02.1 0.002
facetone -- OLC02.1 5005 ]
iCarbon disulfide - OLC02.1 0.001
1.1-Dichloroethene 0.007 OLC02.1 0.001
lf1.1-Dichloroethane - OLC02.1 0.001
l1,2-Dichloroethene (total) 0.007 OLCO2.1 0.001
lichioroform 0.1 OLCO02.1 0.001
lit 2-Dichloroethane 0.005 OLC02.1 0.001
|[2-Butanone - OLCO02.1 0.005
lBromochloromethane - OLC02.1 0.001
1,1,1-Trichloroethane 0.2 OLCO02.1 0.001
arbon tetrachloride 0.005 OLCO02.1 0.001
[Bromodichloromethane 0.1 OLC02.1 0.001
1,2-Dichloropropane 0.005 OLCO02.1 0.001
is-1,3-Dichloropropene - OLCO02.1 0.001
ITrichloroethene 0.005 OLCO02.1 0.001
iDibromochloromethane 0.1 OLCo02.1 0.001
1,1,2-Trichloroethane 0.005 OLC02.1 0.001
[Benzenc 0.005 OLCO02.1 0.001
“t;ms- 1.3-Dichloropropene -- OLCo02.1 0.001
IBromoform 0.1 OLC02.1 0.001
ki-Meth|-2-pentanone OLCo02.] 0.001
-Hexanone -- OLCO02.1 0.005
Tetrachloroethene 0.005 OLC02.1 0.005
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TABLE 3-1

PROJECT-REQUIRED QUANTITATION LIMITS FOR GROUNDWATER SAMPLES

Page 3 of 6
e
Project-Required CRDL or CRQL
li Analyte Quantitation Limits*| Analytical Method (mg/L)"
olatile Organic Compounds (Continued)
1,1,2,2-Tetrachloroethane - OLCO02.1 0.001
1,2-Dibromoethane - OLC02.1 0.001
oluene 1 OLC02.1 0.001
>~ [Chlorobenzene -- OLC02.1 0.001
Ethylbenzene 0.7 OLCO2.1 0.001
lgymne 0.1 OLC02.1 0.001
ylenes (total) 10 OLCO02.1 0.001
1,3-Dichlorobenzene - OLC02.1 0.001
e 1,4-Dichlorobenzene 0.075 OLC02.1 0.001
1,2-Dichlorobenzene 0.6 OLCo02.1 0.001
1,2-Dibromo-3-chloropropane 0.0002 OLC02.1 0.001°
1,2,4-Trichlorobenzene 0.07 OLCO02.1 0.001
IEmivolatile Organic Compounds

Phenol 0.1¢ OLC02.1 0.005
bis-(2-Chloroethyl)ether - OLC02.1 0.005
2-Chlorophenol - OLC02.1 0.005
P-Methylphenol -- OLCO02.1 0.005
2.2"-0xybis (1-Chloropropane) -- OLCO02.1 0.005
4-Methylphenol -- OLCO02.1 0.005
-Nitroso-di-n-propylamine - OLCo02.1 0.005
(Hexachloroethane - OLC02.1 0.005
Nitrobenzene - OLCO02.1 0.005
Isophorone - OLCO02.1 0.005
2-Nitrophenol -- OLCO02.1 0.005
2 4-Dimethylphenol -- OLCO02.1 0.005
1s(2-Chlorcethoxy)methane -- OLCO02.1 0.005
bl .4-Dichlorophenol -- OLCo02.1 0.005
aphthalene -- OLCo02.1 0.005
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ET j Project-Required WL or CRQL
Analyte Quantitation Limits*{ Analytical Method (mg/L)®
mivolatile Organic Compounds (Continued)
-Chloroaniline - OLCO02.1 0.005
[Hexachlorobutadiene 0.05¢ OLC02.1 0005 |
-Chloro-3-methylphenol - OLCo02.1 0.005 1
e -Methylnaphthalene -- OLC02.1 0.005
exachlorocyclopentadiene 0.05 OLCO02.1 0.005
P.4,6-Trichlorophenol - OLC02.1 0.005
,4,5-Trichlorophenol -- OLCO02.1 0.02
-Chloronaphthalene - OLC02.1 0.005
— R-Nitroaniline -- OLC02.1 0.02 ,
[Dimethylphthalate - OLCO02.1 0.005
Fenapmhylene - OLC02.1 0.005
,6-Dinitrotoluene -- OLCO02.1 0.005
3-Nitroaniline -- OLC02.1 0.02
Acenaphthene - OLCo02.1 0.005
9 ,4-Dinitrophenol - OLC02.1 0.02
4-Nitrophenol -- OLC02.1 0.02
Dibenzofuran -- OLCO02.1 0.005
2,4-Dimitrotoluene - OLC02.1 0.005
[Diethylphthalate - OLCO02.1 0.005
4-Chlorophenyl-phenyl ether OLCO02.1 0.005
[Fluorene OLCO02.1 0.005
4-Nitroaniline OLCO02.1 0.02
,6-Dinitro-2-methylphenol -- OLCO02.1 0.02
-Nitroso-diphenylamine -- OLC02.1 0.005
-Bromophenylphenylether -- OLC02.1 0.005
exachlorobenzene 0.001 OLCO02.1 ¢ 005°
~ l[Pentachlorophenol 0.001 OLC02.1 0.02°
[Phenanthrene - OLC02.1 0.005

L:\030ARCS'0084:008401 RA\QPSECT-3. WPD



Blackwell QAPP
Revision: 0

Date: January 19, 1998
Section: 3

Page 10 of 12

TABLE 3-1

PROJECT-REQUIRED QUANTITATION LIMITS FOR GROUNDWATER SAMPLES

Page 5 of 6
Project-Required CRDL or CRQL
|I Analyte Quantitation Limits*| Analytical Method (mg/L)"
kemivolatile Organic Compounds (Continued)
fAnthracene - OLC02.1 0.005
fdi-n-Butylphthalate - OLC02.1 0.005
[[Fluoranthene -- OLC02.1 0.005
[Pyrene - OLC02.1 0.005
[Butylbenzylphthalate - OLC02.1 0.005
,3'-Dichlorobenzidine - OLCo02.1 0.005
enzo(a)anthracene -- OLCO02.1 0.005
IChrysene -- OLC02.1 0.005
nbis(Z-Ethylhcxyl)phthalate - OLC02.1 0.005
ldi-n-octylphthalate -- OLC02.1 0.005
[Benzo(b)fluoranthene -- OLCO02.1 0.005
Benzo(k)fluoranthene -- OLC02.1 0.005
[Benzo(a)pyrene 0.0002 OLC02.1 0.005°
lindeno(1,2,3-cd)pyrene - OLCO02.1 0.005
“Dibenzo(a.h)anthracene - OLC02.1 0.005
enzo(g.h.)perylene -- OLC02.1 0.005
Notes:
CRDL = Contract-required detection limit
CRQL = Contract-required quantitation limit
IAC = [llinois Administrative Code
mg/L = Milligram per liter
PRQL = Project-required quantitation limit
-- = PRQL coincides with applicable CRDL or CRQL because no MCL or IAC Class [ criteria
exists for this contaminant
: To estiblish PRQLs, Tetra Tech evaluated MCLs (EPA 1996b) and AC Class I groundwater criteria.
Unless otherwise noted, MCLs and LAC Class | criteria are identical and are used as the PRQLs.
® CRQLs are listed in CLP SOW OLC02.1 (or its most current version) for organics, and CRDLs are listed in

CLP SOW ILMO04.0 (or its most current version) for inorganics.

LO30ARCS\0084\008401 RAXQPSECT-3. WPD



Blackwell QAPP
Revision: 0

Date: January 19, 1998
Section: 3

Page 11 of 12

TABLE 3-1
PROJECT-REQUIRED QUANTITATION LIMITS FOR GROUNDWATER SAMPLES
Page 6 of 6

The MCL for this contaminant is not established. The IAC Class I criteria is used as the PRQL.
The MCL exceeds the IAC Class I criteria which is used as the PRQL.

Although the chemical-specific CRQL is above the PRQL, the CRGL is considered adequate because of
this chemical’s nondetect status during the RI (Warzyn 1994).

Although the chemical-specific CRDL is above the PRQL, the CRDL is considered adequate because the
apalytical data from the metals analysis will not be used to evaluate natural attentuation.
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nitrate; EPA Method 375.2 for sulfate; a laboratory standard operating procedure for CH,, ethane, and
cthene; and EPA Method 325.1 or 325.2 for chloride. For analyzing CH,, ethane, and ethene in
groundwater and leachate, the PRQLSs will be equal to the laboratory reporting limits which should be less

than or equal to 0.5 micrograms per liter for all three compounds.

Leachate and surface water PRQLs are the contract-required quantitation limits (CRQL) and contract-
required detection limits (CRDL) specified in CLP SOWs OLM03.2 and ILM04.0 (or their most current
versions) for analysis of organics and metals, respectively. Geochemical indicator parameter leachate
PRQLs correspond to the method detection limits specified in EPA Method 310.1 for alkalinity; EPA
Method 352.1 for nitrate; EPA Method 375.2 for sulfate; a laboratory standard operating procedure for
CH,, ethane, and ethene; and EPA Method 325.1 or 325.2 for chloride.

Soil and sediment PRQLs are the CRQLs and CRDLs specified in CLP SOWs OLM03.2 (fBr low
concentration samples) and ILM04.0 (or their most current versions) for analysis of organics and metals,
respectively. The PRQLs for soil and sediment samples to be analyzed by the FPD are not established in
the predesign QAPP (MW 1996). Analytical methods and PRQLs for samples to be split between EPA
and FPD should be comparable.

Quantitation limits for field screening of conductivity, temperature, pH, dissolved oxygen, ORP, and
ferrous iron for leachate and groundwater and CH,, CO,, and O, for soil gas are discussed in the applicable

equipment manufacturer’s literature presented in Attachment B of the FSP.

L "030ARCS'0084\008401 RA'QPSECT-3 WPD



Blackwell QAPP
Revision: 0

Date: January 19, 1998
Section: 4

Page 1 of 2

SECTION 4
SAMPLING PROCEDURES

Sampling procedures are described in the FSP. Sections of the FSP that discuss sampling equipment,
sample collection procedures, QC samples, order of sample fraction collection, sample containers,
decontamination procedures, anbillary field procedures, and sample packaging and shipping are specified
below.

Sampling Equipment

Sampling equipment required for field measurements and sample collection of leachate, groundwater, and
soil gas is discussed in Section 4.0 of the FSP. Because Tetra Tech will be obtaining split samples of soil,
surface water, and sediment from the FPD, sampling equipment is not required for these matrices.
Sample Collection Procedures

Sample collection procedures for field measurements and leachate, groundwater, and soil gas sampling are
discussed in Section 4.0 of the FSP. Because Tetra Tech will be obtaining split samples of soil, surface
water, and sediment from the FPD, sample collection procedures are not required for these matrices.

Quality Control Samples

The number of QC samples, including field duplicates, equipment blanks, trip blanks, and MS/MSDs, are
described in Section 3.6 of this QAPP.

Order of Sample Fraction Collection
The order of sample fraction collection for leachate, groundwater, and soil gas is discussed in Section 4.1

of the FSP. Because Tetra Tech will be obtaining split samples of soil, su: face water, and sediment from

the FPD, the order of sample fraction collection will be as specified in FPD’s approved sampling plan.
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Sample Containers

Specifications for obtaining contaminant-free sample containers and information regarding the types,
number, and volumes of containers required for the field investigation are described in Section 6.1 of the
FSP. Sample preservation and preparation requirements are described in Section 6.2 of the FSP.
Decontamination Procedures

Decontamination procedures for sampling equipment are discussed in Section 5.0 of the FSP.

Ancillary Field Procedures

No ancillary field procedures will be performed.

Sample Packaging and Shipping

Sample packaging and shipping procedures are discussed in Section 6.5 of the FSP.
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SECTIONS
CUSTODY PROCEDURES

Proper chain-of-custody for samples is necessary for the admissibility of environmental data as evidence in
a court of law. A sample or evidence file is considered under an individual’s custody if any of the

following conditions are met:

. The item is in the actual possession of the individual.

. The item is in the view of the individual after being in actual possession of the individual.

. The item was in the actual physical possession of an individual but is locked up to prevent
tampering,

. The item is in a designated and identified secure area.

All chain-of-custody procedures will conform with the EPA Region 5 sample custody and chain-of-custody
protocols descnibed in “National Enforcement Investigation Center (NEIC) Policies and Procedures” (EPA
1985). This document divides chain-of-custody procedures into three categories: sample collection,
laboratory analysis, and final evidence file. Final evidence files, including all originals of laboratory
reports and purge files, are maintained under document control in a secure area. Field chain-of-custody,

laboratory chain-of-custody, and final evidence file chain-of-custody procedures are discussed below.

5.1 FIELD CHAIN-OF-CUSTODY PROCEDURES

Sample packaging and shipment procedures will help ensure that samples are shipped in accordance with
all EPA-mandated chain-of-custody procedures. Protocols for specific sample numbering designations are

discussed in the FSP. Field procedures, field logbooks and documentation, and transfer of custody and

shipment procedures to maintain field chain-of-custody requirements are discussed below.
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5.1.1

Field Procedures

The following procedures must be followed to maintain chain-of-custody during sample collection in the

field:

5.1.2

The Tetra Tech field sampling leader is personally responsible for the care and custody of
the samples until they are transferred or properly dispatched to the laboratory. As few
people as possible will handle the samples.

All bottles will be tagged with sample numbers and sampling location designations.
Sample tags and labels must be affixed to each bottle shipped to the laboratory. QC .
samples, which receive an entirely separate sample identification number, will be noted
under the sample description.

Sample tags must be completed for each sample using waterproof ink unless prohibited by
weather conditions. If waterproof ink is not used, a logbook notation should explain why.
For example, the logbook could explain that a pencil was used to fill out the sample tag
because the ballpoint pen would not function in freezing weather.

Prior to shipping, the chain-of-custody forms, air bills, and all other relevant documents
will be completed. Chain-of-custody forms will be sealed in plastic bags and taped to the
inside of the cooler lid. An insert absorbent material (vermiculite) will also be placed in
the cooler for cushioning.

Field Logbooks and Documentation

Field logbooks are used to record field activities. Logbook entries will describe field activities in as much

detail as possible. Field logbooks are bound, field survey books or notebooks assigned to field personnel

and stored in Tetra Tech's Chicago office document control room when not in use. Each logbook will be

identified by a project-specific document number. The title page of each logbook will contain the

following information:

Person to whom the logbook 1s assigned
Logbook number
Project name

Project start date
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. Project end date

Logbook entries contain a variety of information. At the beginning of each entry, the date, start time,
weather, names of all sampling team members present, level of personal protection used, and signature of
the person making the entry will be entered. The names of visitors to the site, names of field sampling or

investigation team personnel, and the purpose of their visit will also be recorded in the field logbook.

Measurements made and samples collected will be recorded. All entries will be made in ink, and no
erasures will be made. If an incorrect entry is made, the information will be crossed out using a single
strike mark. Whenever a sample is collected or a measurement is made, the time of sampling will be
noted, along with a sample description, depth from which the sample was collected, and volume and
number of containers used to hold the sample. The number of photographs taken of each sampling

location, if any, will also be noted. All equipment used to take measurements will be identified, along with

the date of calibration.
5.1.3 Transfer of Custody and Shipment Procedures

Sample chain-of-custody procedures and paperwork requirements for all samples are described in the FSP.

EPA-mandated procedures for the transfer of sample custody are summarized below.

. Samples must be accompanied by a properly completed chain-of-custody form. The
sample numbers and location designations must be listed on the chain-of-custody form.
When transferring possession of samples, the individuals relinquishing and receiving the
samples must sign, date, and note the time of transfer on the chain-of-custody record. This
record documents the custody transfer of samples from the sampler to another party (for

example, to a mobile laboratory, to the permanent laboratory, or to or from a secure
storage area).

. Samples must be properly packaged on ice at 4 °C for shipment and dispatched 10 the
appropriate laboratory for analysis with a signed custody record enclosed in each sample
box or cooler. Shipping containers must be locked or secured with strapping tape. EPA
custody seals must be used to seal each sample box or cooler for shipment to the
laboratory. Th. preferred procedure includes attaching a custody seal to the front right or
left side of the cooler and attaching the other seal on the back side of the cooler on the
opposite corner or center of the cooler. Custody seals must be covered with clear plastic
tape. The cooler must be strapped shut with strapping tape in at least two locations.
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. All shipments must be accompanied by a chain-of-custody record identifying the contents.
Colored copies of the chain-of-custody record will be delivered to the appropriate entities
as required by the chain-of-custody form.

. If the samples are sent by common carrier, a bill of lading will be used. Receipts of bills
of lading must be retained as part of the permanent documentation. If sent by mail, the
sample package must be registered with return receipt requested. Commercial camers are
not required to sign off on the custody form as long as the custody forms are sealed inside
the sample cooler and the custody seals remain intact.

. Samples will be shipped to the laboratory by overnight carrier within 2 days of collection.

Sections 6.4 and 6.5 of the FSP and Tetra Tech SOPs No. 018 and 019 in Attachment A of the FSP

provide additional information concemning custody and shipment procedures.
5.2 LABORATORY CHAIN-OF-CUSTODY PROCEDURES

Field investigation samples will be analyzed by either a CLP laboratory, EPA Region 5 CRL, or a non-
CLP laboratory procured by Tetra Tech if scheduling conflicts arise. Chain-of-custody procedures for CLP
laboratories are described in CLP SOWs OLM03.2 and OCL02.1 (or their most current versions) for VOC
and SVOC analyses, and CLP SOW ILM04.0 (or its most current version) for inorganic analyses. Chain-
of-custody procedures for samples shipped to the CRL are described in the CRL’s SOPs. If sample
analysis scheduling conflicts arise with EPA, the chain-of-custody procedures outlined in the non-CLP

laboratory's SOPs will be followed.
53 FINAL EVIDENCE FILE CHAIN-OF-CUSTODY PROCEDURES

Tetra Tech is the custodian of the evidence file and will maintain the contents of the evidence files for this
field investigation, including all relevant records, reports, field logbooks, field notebooks, documents,
photographs, drawings, field and data deliverables, cofrcspondcnce, laboratory data, chain-of-custody
documents, and TSS data reviews. All evidence files will be kept in a secured, limited access area under
custody of the Tetra Tech site manager. The final evidence file will be submitted to EPA with all other

project files when Tetra Tech receives notification from EPA to close out the WA,
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SECTION 6
CALIBRATION PROCEDURES AND FREQUENCIES

This section discusses the calibration procedures and frequencies used to maintain the accuracy of all field
testing and laboratory analytical equipment. These instruments and equipment will be calibrated prior to
each use or on a scheduled, periodic basis. Calibration procedures and frequencies for field instruments

and laboratory instruments are discussed below.
6.1 CALIBRATION OF FIELD INSTRUMENTS

Calibration of field instruments will be conducted in accordance with the equipment manufacturer
instructions presented in Attachment B of the FSP. Field instruments include an Aqua-Check Water
Quality Analyzer for measurement of pH, temperature, conductivity, dissolved oxygen, and ORP in
groundwater and leachate; a Landtec GA-90 Analyzer for measurement of CH,, CO,, and O, in soil gas;

and a HACH DR/820 colorimeter for measurement of ferrous iron in groundwater and leachate.
6.2 CALIBRATION OF LABORATORY INSTRUMENTS

Except for parameters that will be analyzed in accordance with the SAS requests in the attachment to this
QAPP, target contaminants will be analyzed for using procedures presented in the CLP organic and
inorganic SOWs. Laboratory calibration procedures and frequencies are specified in the SOWs.
Laboratory calibration procedures and frequencies for alkalinity; nitrate; sulfate; chloride; and CH,, ethane,
énd ethene, which will be analyzed for in accordance with the SAS requests, are summarized in Table 6-1.
Specific calibration procedures are presented in the referenced analytical methods in

Table 6-1.
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TABLE 6-1

SUMMARY OF SAS REQUEST INSTRUMENT CALIBRATION REQUIREMENTS

Page 1 of 2
Y ——— e e —
Analyte Analytical Method QC Check Frequency Acceptance Criterion Corrective Action(s)
Alkalinitv EPA Method 310.1 Standardize titrant - As detailed in Section 4.1 |As detailed in section 4.1 [Repeat standardization
of Method 310.1 of Method 310.1
pH meter or titrator As detailed in Section 4.1 |As detailed in section 4.1 |Repeat calibration
calibration of Method 310.1 of Method 310.1
Nitrate EPA Method 352.1 Initial calibration Before sample analysis  |r’>0.99 1. Check calculations
2. Repeat calibration
Continuing calibration  |At the beginning and end [Instrument response within|1. Check calculations
of analysis of each 10 percent of calibration |2. Repeat check with a fresh
sample batch,; after every |standard value standard
20 samples 3. Repeat initial calibration i
Sulfate EPA Method 375.2 Initial calibration Before sample analysis  |r?> 0.99 1. Check calculations
2. Repeat calibration
Continuing calibration | At the beginning and end |Instrument response within|1. Check calculations
of analysis of each 10 percent of calibration |2. Repeat check with a fresh
sample batch; after every |standard value standard
20 samples 3. Repeat initial calibration
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TABLE 6-1

SUMMARY OF SAS REQUESTS INSTRUMENT CALIBRATION REQUIREMENTS

3252

Page 2 of 2
Analyte Analytical Method QC Check Frequency Acceptance Criterion Corrective Action(s)
Chloride EPA Method 325.1 or Initial calibration Before sample analysis | > 0.99 . Check calculations

. Repeat calibration

Continuing calibration

At the beginning and end
of analysis of each
sample batch

Instrument response within
10 percent of calibration
standard value

N we | N =

(V)

. Check calculations
. Repeat check with a fresh

standard.

- Repeat initial calibration

CH,, Ethane, and Laboratory Standard

Initial calibration

Before sample analysis

r 20.995

. Check calculations
. Rerun one point on the

calibration curve

- If P is still less than 0.995, rerun

entire calibration curve

. Check calculations
. Reanalyze with a fresh standard
- Repeat initial calibration

- Reanalyze samples analyzed

since last failed calibration
check

Ethene Operaung Procedure
3
Continuing calibration  [One per 20 or fewer Instrument response within|1
samples per matrix and at |15 percent of calibration |2
the end of an analytical |standard value 3
batch 4
*_i; e —
Notes:
CH, Methane
QC = Quality control
r = Correlation coefficient for multipoint calibration
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SECTION 7
ANALYTICAL PROCEDURES

Groundwater, leachate, surface water, soil, and sediment samples will be analyzed by a CLP laboratory and
the CRL using RAS and SAS procedures. Field screening analytical protocols and laboratory analytical

protocols are discussed below.

7.1 FIELD SCREENING ANALYTICAL PROTOCOLS

Field measurements include measurement of conductivity, dissolved oxygen, temperature, pH, and ORP in
groundwater and leachate using an Aqua-Check Water Quality Analyzer; measurement of CH,, CO,, and
0, in soil gas using a Landtec GA-90 Analyzer; and measurement of ferrous iron in groundwater and
leachate using a HACH DR/820 colorimeter. Tetra Tech will perform these measurements in accordance
with the manufacturer’s instructions provided in Attachment B of the FSP. Table 7-1 summarizes matrix-

specific parameters for field screening and the methods of analysis.

7.2 LABORATORY ANALYTICAL PROTOCOLS

Metals, VOCs, and SVOCs in groundwater, surface water, soil, and sediment samples, and VOCs and
SVOC:s in leachate samples, will be analyzed by a CLP laboratory as specified in CLP SOW OLMO03.2 and
OLC02.1 (or their most current versions) for organics and the CLP SOW ILM04.0 (or its most current

version) for inorganics.

SAS requests will be conducted by the CRL. or a non-CLP laboratory to be procured by Tetra Tech if the
CRL does not have adequate capacity or space, according to the SAS request forms in Attachment A of
this QAPP. SAS requests specify calibration procedures, frequencies of calibration, and internal QC
checks required for each analysis. SAS requests include analysis of groundwater and leachate samples for
alkalinity; nitrate; sulfate; chlonde: and CH,, ethane, and ethene. Table 7-1 presents the matrix and

parameters to be analyzed for, as well as the analytical methods and laboratories that will be used.
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MATRICES, PARAMETERS, ANALYTICAL METHODS, AND LABORATORIES
Page 1 of 3
Parameter Analyte Analytical Method Laboratory
Groundwater
Target* Metals® CLP SOW ILM04.0 CLP
VOCs and SVOCs* CLP SOW OLC02.1 CLP
Geochemical Conductivity Aqua-Check Water Quality Analyzer Field
Indicator Dissolved Oxygen Aqua-Check Water Quality Analyzer Field
Temperature Aqua-Check Water Quality Analyzer Field
pH Agqua-Check Water Quality Analyzer Field
ORP Aqua-Check Water Quality Analyzer Field
Ferrous Iron Colorimetric HACH Method 81464 Field
Alkalinity EPA Method 310.1 CRL
Nitrate EPA Method 352.1° CRL
Sulfate EPA Method 375.2¢ CRL
Chloride EPA Method 325.1 or 325.2° CRL
CH,, ethane, and ethene Laboratory SOP' CRL
Leachate
Target VOCs and SVOCs® CLP SOW OLMO03.2 CLP
Geochemical Conductivity Aqua-Check Water Quality Analyzer Field
Indicator

Dissolved oxygen

Aqua-Check Water Quality Analyzer Field

Temperature Aqua-Check Water Quality Analyzer Field
pH Aqua-Check Water Quality Analyzer Field
ORP Aqua-Check Water Quality Analyzer Field
Ferrous iron Colorimetric HACH Method 8146° Field
Alkalinity EPA Method 310.1¢ CRL
Nitrate EPA Method 352.1¢ CRL
Sulfate EPA Method 375.2¢ CRL
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TABLE 7-1
MATRICES, PARAMETERS, ANALYTICAL METHODS, AND LABORATORIES
Page 2 of 3
Parameter Analyte Analytical Method Laboratory
Geotechnical Chlonde EPA Method 325.1 or 325.2¢ CRL
Indicator
(Continued) CH,, ethane, and ethene Laboratory SOP' CRL
Soil Gas
Geochemical CH,, CO,, and O, Landtec GA-90 Analyzer Field
Indicator
Surface Water
Target Metals® CLP SOW ILM04.0 CLP
VOCs and SVOCs® CLP SOW OLMO03.2 CLP
Soil and Sediment
Target Metals® CLP SOW ILM04.0 CLP
VOCs and SVOCs# CLP SOW OLMO03.2 (low level) CLP
Notes:
ASTM = American Society for Testing and 0, = Oxygen
Materials ORP = Oxidation-reduction potential
CH, = Methane SOP = Standard operating procedure
CLP = Contract Laboratory Program SOW = Statement of work
CRL = Central Regional Laboratory SVOC = Semivolatile organic compound
CO, = Carbon dioxide VOC = Volatile organic compound

All groundwater samples collected by Tetra Tech will be analyzed for VOCs and SVOCs. Four of these

samples will be analyzed for metals. If FPD collects groundwater and leachate samples for evaluating
natural attenuation, Tetra Tech will obtain four groundwater split samples and analyze them for VOCs,
SVOCs, and metals.

most current version) for metals.

Source: EPA 1983
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MATRICES, PARAMETERS, ANALYTICAL METHODS, AND LABORATORIES
Page 3 of 3
Notes: (Continued)
f The laboratory SOP should be used for analysis of aqueous samples for CH,, ethane, and ethene. The

laboratory SOP should be based on the headspace sample preparation method SW-846 Method 3810,
followed by the gas chromatographic determinative method ASTM Method D3416. The laboratory
reporting iimit for analyzing CH,, ethane, and ethene in groundwater and leachate should be less than or
equal to 0.5 micrograms per liter for each of the three compounds.

s Target analytes are listed in the CLP SOW OLMO03.2 (or its most current version) for VOCs and SVOCs.
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The EPA-approved methods presented in Table 7-1 are described in the most recent CLP SOWs and in
Methods for Chemical Analysis of Water and Wastes (EPA 1983). A laboratory SOP will be used to
analyze groundwater and leachate samples for CH,, ethane, aﬁd ethene. The laboratory SOP should be
based on the headspace sample preparation method SW-846 Method 3810, followed by the gas
chromatographic determinative method, American Society for Testing and Matenals (ASTM) Method
D 3416. The laboratory reporting limit for CH,, ethane, and ethene in groundwater and leachate samples

should be less than or equal to 0.5 micrograms per liter for each of the three compounds.

PRQL:s for target and geochemical indicator analytes are described in Section 3 of this QAPP. Section 8 of

this QAPP describes the associated QC samples for each matrix-specific parameter.
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SECTION 8
INTERNAL QUALITY CONTROL CHECKS

QC will be performed for both field measurements and laboratory analyses. Internal field QC and

laboratory checks are discussed below.
8.1 FIELD QUALITY CONTROL CHECKS

QC procedures for field measurements of pH; conductivity; temperature; dissolved oxygen; ORP; CH,,
CO,, and O,; and ferrous iron are limited to checking the reproducibility of the measurements by obtaining
multiple readings from a single sample or standard and by calibrating the instruments. Calibration and

operation procedures are discussed in detail in the manufacturer’s literature presented in Attachment B of
the FSP.

Field sampling precision and accuracy will be assessed by collecting field duplicates and field blanks in

accordance with applicable procedures and frequencies indicated in the FSP.
8.2 LABORATORY QUALITY CONTROL CHECKS

All analyses of VOCs, SVOCs, and metals will be conducted using procedures presented in the CLP
organic and inorganic SOWs. Internal QC procedures are specified in the latest SOWs for organic and
inorganic analyses. These specifications include the types of QC checks required, such as method blanks,
reagent/preparation blanks, MS/MSDs, calibration standards, internal standards, surrogate standards, thc‘
frequency of each audit, specific calibration check standards, and laboratory duplicate and replicate
analyses. The specifications also include compounds and concentrations to be used for the QC checks and
the QC acceptance criteria for these audits. Stock solutions for the laboratory check standards should be
prepared from batches other than those used for instrument calibration. Stock solutions should include
potassium nitrate for alkalinity; potassium nitrate for nitrate; sodium sulfate for sulfate; sodium chloride for
chlonde; and 1% gas standard of CH,, ethane, and ethene in nitrogen or heaum for CH,, ethane, and

ethene analysis.
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Alkalinity; nitrate; sulfate; chloride; and CH,, ethane, and ethene, will be analyzed in accordance with the
SAS request forms in the attachment to this QAPP. Table 8-1 summarizes internal QC procedures for the
SAS request analytes. Calibration requirements are summarized in Table 6-1. These tables also present
corrective actions required if QC cniteria are exceeded. If the data needs to be flagged during corrective
actions, the laboratory will prepare a nonconformance memorandum that documents the nonconformance
and its cause. In addition, QC checks for SAS request analytes are idzntified in the QC requirements

sections of the SAS requests.
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TABLE 8-1
SUMMARY OF CLP SAS REQUEST INTERNAL QC PROCEDURES
Page 1 of 3
——— ——— —
Analyte Analytical Method QC Check Frequency Acceptance Criterion Corrective Actions il
Alkalinity EPA Method 310.1 Laboratory | per 20 samplesorper  |RPD < 10% 1. Check calculations
duplicate analytical batch, whichever 2. Assess and eliminate sources of emor and repe
is more frequent analysis
3. Flag data
LCS I per 20 samples or per + 10 percent of standard value 1. Check calculations
analytical batch, whichever 2. Assess and eliminate sources of error
is more frequent and repeat analysis
3. Flagdata
Nitrate EPA Mecthod 352.1 Method blank One per analytical batch  |< 0.1 mg/L 1. Check calculations
2. Assess and eliminate sources of contamination
3. Flagdata
Laboratory | per 20 samples or per RPD <20% 1. Check calculations
duplicate analytical batch, whichever 2. Assess and eliminate sources of error
is more frequent and repeat analysis
3.  Flagdata
LCS I per 20 samples or per 80 to 120%R 1. Check calculations
analytical batch, whichever 2. Assess and eliminate sources of error
is more frequent and repeat analysis
3. Flagdata
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SUMMARY OF CLP SAS REQUEST INTERNAL QC PROCEDURES
Page 2 of 3
Analyte Analytical Method QC Check Frequency Acceptance Criterion Corrective Actions
Sulfate EPA Method 375.2 Method blank One per analytical batch < 3 mg/L 1. Check calculations
2. Assess and eliminate sources of contamination
3. Flagdata
Laboratory 1 per 20 samples or per RPD <20% 1. Check calculations
duplicate analytical batch, whichever 2. Assess and climinate sources of error
1s more frequent and repeat analysis
3. Flag data
LCS 1 per 20 samplcs or per 8010 120 %R 1. Check calculations
analytical batch, whichever 2. Assess and eliminate sources of error and repeafl
is more frequent analysis
3. Flagdata
1Chlonde EPA Method 325.1 or Mcthod blank One per analytical batch  [< | mg/L 1. Check calculations
EPA 3252 2. Assess and climinate sources of contamination
3. Flag data
Laboratory 1 per 20 samples or per RPD <20% 1. Check calculations
duplicate analytical batch, whichever 2. Assess and climinate sources of error and r
is more frequent analysis
3. Flagdata
LCS 1 per 20 samples or per 80 to 120 %R 1. Check calculations
analytical batch, whichever 2. Assess and eliminate sources of error and repe:
is more frequent analysis
3. Flag data

L\O30ARCS0084\008401 RA\QPSECT-8 WPD




RV

Blackwell QAPP
Revision: 0
Date: January 19, 1995
Section: 8
Page S of 5
TABLE 8-1
SUMMARY OF CLP SAS REQUEST INTERNAL QC PROCEDURES
Page 3 of 3
Analyte Analytical Method QC Check Frequency Acceptance Criterion Corrective Actions
H,. cthane, and | Laboratory standard Method blank One per analyticat batch | < 0.5 ug/L 1. Check calcula.tic\_ns o
L thene operating procedure 2. Assessand ghmmne sources ofmnmnmmon
3. Flag data with concentrations less than 5 times
method blank concentrations
LCS One per analytical batch |70 10 130 %R 1. Check calculations
’ 2. Assess and eliminate sources of error and repe
analysis
3. Flagdata
MS/MSD | per 20 samples or per RPD < 30% and l. Check calculations
24 hours, whichever is 70to 130 %R 2. Assess and eliminate sources of error and rep
more frequent analysis
3. Flagdata

Notes:

%R =
CH, -
cLp =
EPA =
LCS =

[.\Q30ARCS\0084\008401 RA\QPSECT-8 WPD
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1
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‘Matrix spike/matrix spike duplicate

Project-required quantitation limit

Quality control

Relative percent difference
Special analytical services
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SECTION 9
DATA REDUCTION, VALIDATION, AND REPORTING

This section discusses the data reduction, validation, and reporting procedures to be used.

9.1 DATA REDUCTION

Data from field measurements and off-site analytical activities at the CLP laboratory or CRL will be

reduced using the procedures described below.

9.1.1 Field Measurements

Field data reduction procedures will be minimal in scope compared to those implemented in the laboratory.
Raw field measurement data will be recorded in a field logbook. These data will be reduced or

summarized, and the reduction or summary method will be documented in the data evaluation report.

9.1.2 CLP Laboratory Services

Samples collected at the Blackwell site will be sent to a CLP laboratory for analysis of the parameters
listed in Table 7-1. Appropniate data and calculations will be recorded on analytical data sheets. CLP
laboratory personnel will review the data and verify that the data and calculations are correct. Raw data
will be kept on file at the laboratory as required by the CLP SOWs. After data have been reduced,

evaluated, and reported, they will be sent to the EPA Region 5 TSS for validation.

9.1.3 SAS Laboratory Services

Samples collected at the Blackwell site will be sent to the CRL for analysis of the SAS analytes listed in
Table 7-1. Data reduction will be performed according to specifications outlined in the CRL SOP.

Appropnate data and calculations will be recorded on analytical data sheets. The laboratory data reviewer

will verify that the appropriate analytical method was followed, detection limits are correct, and
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calculations are correct. Raw data will be kept on file at the laboratory for at least 6 months after analysis.
After the data have been reduced, evaluated, and reported, they will be sent to the EPA Region 5 TSS for
data validation. If the CRL does not have adequate capacity or space, Tetra Tech will procure a laboratory
to conduct the SAS analysis. Data reduction will be performed according to specifications outlined in the
procured laboratory’s SOPs. The laboratory will submit validated data to the Tetra Tech QA reviewer for

review and evaluation.

9.2 DATA VALIDATION

The Tetra Tech field sampling leader or his designee will review field data to ensure that the reported
results are accurate, including reviewing field logbooks to ensure that no transcription errors occurred and

that proper calibration procedures were followed.

The EPA Region 5 TSS will be responsible for all CLP laboratory and CRL data validation. Laboratory
data will be validated according to “U.S. EPA Contract Laboratory Program National Functional
Guidelines for Organic Data Review™ (EPA 1994a) and “U.S. EPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review” (EPA 1994b) procedures. All analytical data from the
CLP laboratory or CRL will be validated by comparing the contents of the data packages and QA/QC
results to the requirements in the respective methods. Raw laboratory data will be examined to ensure that
reported results are accurate. If Tetra Tech procures a laboratory for SAS analyses, the laboratory will

submit validated data to the Tetra Tech QA reviewer for review and evaluation.

9.3 DATA REPORTING

Field data, including field instrument calibration activities, will be recorded in the field logbooks. The

field data will then be compiled and reported to EPA in the data evaluation report.
The CLP laboratories and CRL will prepare and submit full analytical and QC reports to EPA Region 5 in

compliance with requirements of the CLP SOWs and SOPs, respectively. Analytical data from the

laboratory that may be procured by Tetra Tech will comply with the QA/QC and reporting requirements

L *030ARCS 0084008401 RA'QPSECTY WPD



Blackwell QAPP
Revision: 0

Date: January 19, 1998
Section: 9

Page 3 of 3

presented in the SAS requests in Attachment A of this QAPP. The laboratory QA officer will perform a
final review of the analytical report summaries to determine whether the report meets project requirements.

The report format shall include the following (as applicable):

. A case narrative, including a statement of samples received; a description of any
deviations from standard procedures; an explanation of qualifications regarding data
quality; and a description of any other significant problems encountered during analysis

. An organic QA/QC report; surrogate spike results for each sample; MS/MSD results;
method blank results; and initial and continuing calibration check results

. An inorganic QA/QC report, including Forms I through XIII; spike and duplicate results;
method blank results; and initial and continuing calibration check results

. Field and laboratory chain-of-custody documentation pertaining to each sample delivery
group

Analytical data summary tables will be prepared by the Tetra Tech field sampling team after sampling
activities are complete. Analytical and QC reports will be provided to EPA in the data evaluation report.
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SECTION 10
PERFORMANCE AND SYSTEM AUDITS

Performance and system audits of both field and laboratory activities may be conducted to verify that
sampling and analysis are performed in accordance with the procedures described in the FSP and QAPP.
Audits of field and laboratory activities include two independent parts: intemal and external audits. These
types of audits for field and laboratory activities are discussed below.

10.1 FIELD AUDITS

Internal audits of field activities, including sampling and measurement, may be conducted by the Tetra
Tech QA reviewer or his designee. The audits will include examination of field sampling records, field
instrument operating records, sample collection procedures, handling and packaging procedures, QA
procedures, and chain-of-custody procedures. These audits may be conducted at the onset of the project to
verify that all established procedures are followed. Follow-up audits may be conducted to verify that

deficiencies have been corrected and to verify that QA procedures are maintained throughout the project.

External audits of field activities may be conducted by EPA Region 5. External audits may be conducted

at any time during field investigation activities and may or may not be announced.
10.2 LABORATORY AUDITS

The CLP laboratories are audited on a regular basis by EPA. The EMSL in Las Vegas, Nevada, conducts
system audits of the CLP laboratones on an annual basis and performance audits on a quarterly basis. The
system audits include examining laboratory documentation of sample receipt, sample log-in, sample
storage, chain-of-custody procedures, sample preparation and analysis, and instrument operating records.
As part of these performance audits, performance evaluation samples are sent to the CLP laboratories to
assess laboratory precision and accuracy. If Tetra Tech procures a laboratory, the Tetra Tech QA reviewer

may perform an : udit or performance evaluation of the chosen laborator, .
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SECTION 11
PREVENTIVE MAINTENANCE PROCEDURES

This section discusses preventive maintenance procedures for field equipment and instruments and for

laboratory instruments.

11.1 FIELD EQUIPMENT AND INSTRUMENTS

Specific equipment manufacturer preventive maintenance procedures will be followed. Preventive

maintenance procedures for this equipment and instruments are presented in Attachment B of the FSP.

Field instruments will be checked and calibrated daily and in accordance with manufacturer’s instructions
before use and before shipment or transport to the field. Backup instruments and equipment not available

on site will be made available by 1-day shipment to avoid delays in the field schedule.

11.2 LABORATORY INSTRUMENTS

All laboratories participating in the CLP are required under the CLP SOW:s for organic and inorganic
analyses to have SOPs for preventive maintenance for each measurement system and required support
activity. CRL instruments will be maintained according to CRL's SOPs. If Tetra Tech procures a
laboratory, preventative maintenance will be performed in accordance with the laboratory’s SOPs. All

maintenance activities are required to be documented in logbooks to provide a maintenance history.
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SECTION 12
ASSESSMENT OF DATA PRECISION, ACCURACY, AND COMPLETENESS

This section discusses the specific procedures conducted to assess data precision, accuracy, and

completeness of field measurements and laboratory data.

12.1 FIELD MEASUREMENTS

Field data will be assessed by the Tetra Tech field sampling leader or his designee. The Tetra Tech field
sampling leader will review field measurements for compliance with QC criteria specified in the QAPP. hd
Precision of field measurements will be assessed on the basis of the RPD of duplicate samples in

accordance with Equation 12-2. The accuracy of field measurements will be assessed using daily

calibration checks. Data completeness will be calculated using the following equation:

Completeness (%) = Number of valid measurements x 100 (12-1)

Number of measurements planned

12.2 LABORATORY DATA

Laboratory results will be assessed for compliance with the required precision, accuracy, and completeness s

criteria discusSed below.
12.2.1 Precision
The precision of laboratory analysis will be assessed by comparing the analytical results with MS/MSD

results for organic or inorganic analysis. The RPD will be calculated for each pair of duplicate analyses

using the following equation:

RPD = —> D

=2"" x 100 )
s - D)z (12-2)
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where:
S = first sample value (original or MS value)
D = second sample value (duplicate or MSD value)
12.2.2 Accuracy

The accuracy of laboratory results will be assessed using method blank, MS/MSD, and equipment blank
analytical results. The %R of MS samples will be calculated using the following equation:

N
wr =2 "By 100 (12-3)
where:
A = Analyte concentration determined experimentally from spiked sample
-/ B = Analyte concentration determined by a separate analysis of the unspiked sample
C = Amount of the spike added
12.2.3 Completeness
- The completeness of laboratory analytical results will be calculated using Equation 12-1.
S
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SECTION 13
CORRECTIVE ACTIONS

Corrective actions may be required to address analytical and equipment problems and noncompliance
problems. Problems may occur during sampling and sample handling, sample preparation, laboratory
instrument analysis, and data review. All problems will be corrected using a formal corrective action
program that will be determined and implemented at the time the problem is identified. Corrective actions

related to field measurement, laboratory analysis, and data validation and assessment are discussed below.

13.1 FIELD MEASUREMENTS

Technical staff and project personnel will be responsible for reporting all suspected technical or QC
nonconformances or suspected deficiencies to the Tetra Tech site manager or the site manager’s designee.
The site manager will in turn be responsible for assessing the suspected problems in consultation with the
Tetra Tech QA manager. If it is determined that the situation warranfs a reportable nonconformance
requiring corrective action, then a nonconformance report will be initiated by the site manager. No staff
member will initiate corrective action without prior communication of findings to the Tetra Tech site
manager. If corrective actions are insufficient, work may be stopped by a stop-work order issued by the

EPA WAM. The site manager will be responsible for ensuring that corrective action for nonconformances ,

are initiated by the following actions:

. Evaluating all reported nonconformances

. Controlling additional work on nonconforming items

. Determining actions to be taken

. Maintaining a log of nonconformances

. Reviewing nonconformance reports and corrective actions taken

. Ensunng that nonconformance reports are included in proje :t files

L030ARCS'0084'008401 RA'QPSECT13 WPD
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The site manager will ensure that no additional work dependent on the nonconformance is performed until

the corrective actions are completed.

Corrective action for field measurements taken at the Blackwell site may be required. Corrective actions

for field measurements will be documented in the field logbook, and may include the following:

. Repeating the measurement

. Checking to ensure that all proper adjustments for ambient conditions (such as
temperature) have been made

. Checking the batteries

. Recalibrating the instrument

. Checking the calibration

. Replacing the instrument or measurement device
. Stopping work (if necessary)

The site manager is responsible for all site activities and is therefore responsible for the adjustment of
project-related activities to accommodate site-specific needs. If modifications to the field SOPs are
necessary, or alternative SOPs are required, the Tetra Tech site manager will notify the EPA WAM and

seek approval.

13.2 LABORATORY ANALYSIS

Corrective action 1s implemented at several different levels for CLP laboratories and the CRL. CLP
laboratories and the CRL are required to have wntten SOPs specifying corrective actions to be taken when
analytical errors are discovered or when the analytical system is determined to be out of control. Each SOP
requires documentation of the corrective actions taken, and the analyst must note the errors and associated

corrective procedures.
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EPA may also request that corrective action be taken for any contractual nonconformance identified by
audits or data validation. The EPA Region 5 TSS may request corrective action for any nonconformances
identified during the data validation process. For minor problems, the laboratory may be contacted

directly. Corrective actions may include the following:

. Reanalyzing the samples if holding time cniteria permit

. Resampling and reanalyzing

. Evaluating and amending sampling procedures and/or evaluating and amending analytical
procedures

. Accepting the data and acknowledging the level of uncertainty

The EPA WAM or his designee will issue a nonconformance report for each nonconformance situation. If
resampling is deemed necessary because of laboratory problems, the EPA WAM must identify the

necessary approach, including cost recovery from the CLP laboratories and the CRL for the additional

sampling effort.

Corrective actions by non-CLP laboratories will be performed in accordance with the approved
non-CLP laboratory SOPs.

13.3 CORRECTIVE ACTION DURING DATA VALIDATION AND ASSESSMENT

Tetra Tech may identify the need for corrective action during assessment of validated data received from
the CLP laboratory, CRL, or non-CLP laboratory procured by Tetra Tech. The Tetra Tech data assessor
will report all corrective action requirements to the Tetra Tech site manager. After consultation with EPA,
the Tetra Tech site manager will be responsible for approving and implementing the corrective actions.
Corrective actions may include resampling by the field team or reanalysis by the laboratory. All corrective

actions will be documented by the Tetra Tech site manager and reported to the Tetra Tech QA reviewer.
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SECTION 14
QUALITY ASSURANCE REPORTS TO MANAGEMENT

A QA/QC report that summarizes all data quality information collected during the field investigation will
be submitted as part of the natural attenuation evaluation report to the EPA WAM. The QA/QC report will
also be distributed to Tetra Tech’s corporate QA manager and ARCs program manager. The QA/QC

report will include the following information:

. Status of the project

. Changes in the QAPP

. Summary of QA/QC programs
. Results of technical systems and performance evaluation audits
. Significant QA/QC problems, recommended solutions, and corrective action results and

their impact on the project

. Data quality assessment in terms of precision, accuracy, representativeness, completeness,
comparability, and method detection limits

. Indication of whether QA objectives have been met
. Limitations to the use of measurement data
. Changes in key personnel

L030ARCS\0084\008401 RAQPSECT 4. WPD
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Tetra Tech EM inc. SAS Number

200 E. Randolph Drive, Suite 4700

Chicago, IL 60601 ZF

PHONE: (312) 856-8700 or FAX (312) 938-0118

mmoo wp

Request for
SPECIAL ANALYTICAL SERVICES
ALKALINITY ANALYSIS OF GROUNDWATER SAMPLES

Client: h Inc, (T T
EPA Region/ Begion 5

RSCC Representative: Cecilia Moore

Tetra Tech Contact: Kostas Dovantzis

Telephone Number: {312) 856-8757
Date of Request: nuary 16, 1 Date of Sampling : March 1998
ARCS Contract No.: -W8- 4 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency’s (EPA) SAS requests.

General description of analytical service requested:

Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

ri nd 1 matrix spike and matrix spik i m re_involv

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):
rfynd r ial ign investigation

Estimated date(s) of collection:
ra Tech antici h mples will il in March 1 .

Estimated date(s) and method of shipment:

mples will hi d dail vernigh rrier. _The laboratory will be notified no later than 1 week
before coltection of the first hatch of samples and at the time of each subsequent shipment.

Number of days analysis and data required after laboratory receipt of samples:

The | ratory shoul mit_a full k within 30 d f recei f h h_of samples.

Analytical protocol required (attach copy if other than an established SAS protocol):

The | ratory shoul r is d ri in EPA h 10.1. ratory instrymen libration
i in T i . her m . D
rejection and non ment will r mmen if a method other than the on ified in this SAS

request is used.

L \030ARCS\0084100840 1RAISASIALK_GW WPD A-1l 310.1/Groundwater
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10.

11.

Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

instryctions.

Analytical resuits required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

R lidation, and on n i i
r, for | reening.

Other (use additional sheets or attach supplementary information, as needed):

he originals. Ph i f all sampl forms, ki n her dat mi he EPA R
riginals m mj K vantzis, Tetra Tech site manager, within imeframe li in
Item ve.

Data Package Recipient Addresses

(Originals for Data Validation) {Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-5J) Mr. Kostas Dovantzis

Regional Sample Control Coordinator Tetra Tech EM Inc.

U.S. Environmental Protection Agency 200 E. Randoiph Drive

Region 5 Suite 4700

77 West Jackson Boulevard Chicago, IL 60601

Chicago, IL 60604

Name of sampling/shipping contact: Kgstas Dovantzis
Office Phone: (312) 856-8757
{Optional) Field Phone: Tg be provided 1 week before sampling

A-2 310.1/Groundwater
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Item 11) if any yn
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U

Parameter

Analytical Method

QC Check

m—a——
—

Frequency

"5

SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Acceptance Criteria

o

Corrective Action

j

Alkalinity

EPA Mcthod 310.1

Titrant standardization

As detailed in Section 4.1 of
EPA Method 310.1

As detailed in Section 4.] of
EPA Mcthod 310.1

Repeat standardization

pH meter or titrator
calibration

As detailed in Section 4.1 of
EPA Mecthod 310.1

As detailed in Section 4.1 of
EPA Method 310.1

Repeat calibration

Note:

QC = Quality control

L \O30ARCS 00841008401 RA\SAS'ALK_GW WPD
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TABLE2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action 4
A lkalinity EPA Method 310.1 Laboratory One per 20 samplesor  |RPD < 10% 1. Check calculations _
duplicate per analytical batch, 2. Asscss and climinate sources of error and
whichever is more repeat analysis
frequent 3. Flag data
LCS* One per 20 samplesor |+ 10 percent of standard value 1. Check calculations
per analyticat batch, 2. Assess and eliminate sources of error and
whichcver is more repeat analysis
frequent 3. Flag data
Notes:

LCS

QC
RPD

]

It

Less than or equal to

Plus or minus

Laboratory check standard

Quality control

Relative percent difference

Potassium nitrate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from
a stock solution batch not used for instrument calibration.

L \030ARCS\0084\008401RA\SAS\ALK_GW WPD A-5 310.1 /Groundwater




Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700
Chicago, IL 60601 ZF
PHONE: (312) 856-8700 or FAX (312) 938-0118 —
Requaest for
SPECIAL ANALYTICAL SERVICES
ALKALINITY ANALYSIS OF LEACHATE SAMPLES
A. Client: In r
B. EPA Region/ Region §
RSCC Representative:  Cecilia Moore
C. Tetra Tech Contact: Kagstas Dovantzis
D. Telephone Number: 1 -8757
E. Date of Request: January 16, 1998 Date of Sampling : March 1998
F. ARCS Contract No.: -W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency’s (EPA) SAS requests.

1. Genaeral description of analytical service requested:

lkalinity i h

2. Definition gnd number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

A total of 11 leachate samples, including 7 investigative samples, 1 duplicate sample, 1 equipment blank,
1 trip bl nd 1 i i matrix spik i re i

3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):
Syperfund remedial action investigation
4. Estimated date(s) of collection:
ra Tech antici h mples will i in March 1 :

5. Estimated date(s) and method of shipment:

for llection of the fir h of sampt nd he time of h nt shipment.

6. Number of days analysis and data required after laboratory receipt of samples:

The | ratory should submit a full k within 3 f receipt of h h of samples.
7. Analytical protocol required (attach copy if other than an established SAS protocol):

The | ratory shoul r | ri in EPA Meth 10.1. ratory instrumen libration

requirements are presented in Table 1 of this SAS request. No gther methods may be used. Data

rejection and non ment will recommen if 3 metho her than the on ified in thi A

reguest is used.

L \030ARCS.00841008401RAISASIALK_LEA WPD . A-6 310.1/Leachate
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9.
ST
N
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11.

Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

h i hnical instructions.

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

with a record of the | ion of the origin

rdi for validation, and on m n ntzi ra Tech si

mi ilia Moor PA R within the timeframe i in ltem Ph i f chain-
- form irbills m mi in f originals along with
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
riginals m i vantzis, Tetra Tech site manager, withi imeframe li in
Item v
Pack Recipient Addr
{Originals for Data Validation) {(Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis
Regional Sample Controt Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601

Chicago, IL 60604

Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757

(Optional) Field Phone: Yo be provided 1 week before sampling

A-7 310.1/Leachate
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EPA Mecthod 310.1

EPA Method 310.1

TABLE1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS
Parameter Analytical Method QC Check Frequency Acceptance Criteria arrectlve Action
Alkahnity EPA Method 310.1 Titrant standardization As detailed in Section 4.1 of |As detailed in Section 4.1 of |Repeat standardization

pH meter or titrator
calibration

As detailed in Section 4.1 of
I=EPA Method 310.1

EPA Method 310.1

Note:

QC = Quality control

L \O30ARCSW0841008401RAISASIALK LEA WPD
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TABLE2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter Analytical Method QC Check Frequency Acceptance Criteris Corrective Action
Alkalinity EPA Method 310.1 Laboratory One per 20 samplesor  IRPD < 10% 1. Check calculations
duplicate per analytical batch, 2. Assess and eliminate sources of error and
whichever is more repeat analysis
frequent 3. Flag data
LCS* One per 20 samples or + 10 percent of standard value 1. Check calculations
per analytical batch, 2. Assess and eliminate sources of error and
whichever is more repeat analysis
frequent
eque 3. Flag data
Notes:

= Less than or equal to

N

+ = Plus or minus

LCS = I.aboratory check standard

QC = Quality control

RPD = Relative percent difference

* = Potassium nitrate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from

a stock solution batch not used for instrument calibration.

L \030ARCS\0084\008401 RA\SAS\AL K_LEA WPD ( A-10 ( 310.1/Leachate
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Tetra Tech EM Inc. ‘ SAS Number

200 E. Randolph Drive, Suite 4700 .
Chicago, IL 60601 ZF
PHONE: (312) 856-8700 or FAX (312) 938-0118

mmpo ®»

Request for
SPECIAL ANALYTICAL SERVICES
CHLORIDE ANALYSIS OF GROUNDWATER SAMPLES

Client: Tetra Tech EM Inc, (Tetra Tech)
EPA Region/ Region :
RSCC Representative:  Cecilia Moore

Tetra Tech Contact: Kostas Dovantzis

Telephone Number: {312) 856-8757

Date of Request: January 16, 1998 Date of Sampling : March 1998
ARCS Contract No.: -W8- 4 Work Assignment No.: 84-5P6Y '

Provided below is a description of requested Special Analytical Services {SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency’s (EPA} SAS requests.

General description of analytical service requested:
lysis for chloride in groun r i P

Definition and number of work units invoilved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

lan rip bl 1 _matrix_spike and matri i i | invol

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):
Superfund remedial action investigation
Estimated date(s) of collection:

Tetra Tech anticipates that samples will be collected in March 1998,

Estimated date(s) and method of shipment:

Number of days analysis and data required after laboratory receipt of samples:
The ! ratory sh mit a full Kk within f recei h h of sampl

Analytical protocol required (attach copy if other than an established SAS protocol):

The laboratory shoul r Is_descri in EPA Meth 25.1 or 325.2. ratory instrumen
libration r iremen re presen in Table 1 of this SASr . N her meth m ;

rejection and non ment will be r mmen if a meth her than the on ified in this SA
request is used

L \030ARCS:0084100840 1 RA\SASICHLOR_GW WPD A-11 325.1 or 325.2/Groundwater



8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

jal ical instructions.

9. Analytical resuits required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

Data Package Recipient Addresses
{Originals for Data Validation} (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmentat Protection Agency 200 E. Randolph Drive
Region $ Suite 4700
77 West Jackson Boulevard Chicago, IL 60601

Chicago, IL 680604

11. Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757
(Optional) Field Phone: Tg be provided 1 week before sampling

A-12 325.1 or 325.2/Groundwater
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TABLE1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

—— e —
Parameter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action
Chloride EPA Mecthod 325.1 0or 325.2  [Initial calibration Before sample analysis 2 0.99 1. Check calculations
2. Repeat calibration
Continuing calibration Beginning and end of each Instrument response within  |1. Check calculations
sample batch; after every 20 |10 percent of calibration 2. Repeat check with a fresh
samples standard value standard.
— 3. R initial calibration
Notes:
r = Correlation coefficient
> = Greater than or equal to
QC = Quality control
L \030ARCS\00841008401 RASAS\ICHLOR_GW WPD ( A-14 ( 325.1 or 325.2/Groundwat
. D. water
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES
l Paramcter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action
Fhlonde EPA Mcthod 325.1 or 325.2 Method blank | One per analytical batch |< | mg/L 1. Check calculations
2. Assess and eliminate sources of contamination
3. Flag data
Laboratory One per 20 samples or RPD < 20% 1. Check calculations
duplicate per analytical batch, 2. Assess and eliminate sources of error and
whichever is more repeat analysis
frequent 3. Flag data
LCS* One per 20 samples or 8010 120 %R 1. Check calculations
per analytical batch, 2. Assess and eliminate sources of error and
whichever is more repeat analysis
frequent 3. Flag data

Notes:

LCS
mg/L.
QC
RPD
%R

Less than or equal to

Laboratory check standard

Milligram per liter
Quality control

Relative percent difference

Percent recovery

Sodium chloride should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from
a stock solution batch not used for instrument calibration

L \030ARCS0084\008401RA\SAS: CHLOR_GW WPD
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Tetra Tech EM Inc. SAS Number
200 E. Randolph Drive, Suite 4700

Chicago, IL 60601 Z2F
PHONE: (312) 856-8700 or FAX 938-0118 -

Request for
SPECIAL ANALYTICAL SERVICES
CHLORIDE ANALYSIS OF LEACHATE SAMPLES

Client: Tatra Tech EM Inc. (Tetra Tech)
_ EPA Region/ Begion
RSCC Representative:  Cacilia Moora

>

"C. Tetra Tech Contact: Kostas Dovantzis

~D. Telephone Number: [312) 856-8757
E. Date of Request: January 16, 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency’s (EPA) SAS requests.

1. General description of analytical service requested:

Thi is 1 lysis for chioride in leac! I ing EPA Method 325.1 or 325.2.

2. Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):

Superfund remedial action investigati

4. Estimated date(s) of collection:
1 Tect - I il I { in March 1998

5. Estimated date(s} and method of shipment:

(\030ARCS100841008401 RA\SAS\CHLOR_LE.WPD A-16 325.1 or 325.2/Leachate




11.

Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Tatra Tech | ial technical i ions.

Analytical resuits required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of resuits will be left to laboratory discretion.

{Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis

Regional Sample Control Coordinator Tetra Tech EM Inc.

U.S. Environmental Protection Agency 200 E. Randolph Drive

Region 5 Suite 4700

77 West Jackson Boulevard Chicago, IL 60601

Chicago, IL 60604

Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757
(Optional) Field Phone: To be provided 1 week before sampling

A-17 325.1 or 325.2/Leachate
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TABLE 1

()

SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Notes:

-1,
[

QC

Correlation coefficient
Greater than or equal to
Quality control

L:\030ARCS\0084100840 1RA\SAS\CHLOR_LE. WPD
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325.1 or 325.2/Leachate

Parameter Analytical Method QC Check Fr:quency Acceptance Criteria Corrective Action n
Chloride 1EPA Method 325.1 or 325.2  [Initial calibration Before sample analysis £>099 1. Check calculations
2. Repeat calibration
Continuing calibration Beginning and end of cach | Instrument response within  |1. Check calculations
sample batch; after every 20 |10 percent of calibration 2. Repeat check with a fresh
samples standard value standard.
3. R initial calibration




o/

TABLE2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES
— e — o - —— ——
Parameter Analytical Method _QC Check Frequency Acceptance Criteria Corrective Action
IChloride EPA Method 325.1 or 325.2 Method blank One per analytical batch < | mg/LL 1. Check calculations
2. Assess and eliminate sources of contamination,
3. Flag data
Laboratory One per 20 samplesor  |RPD < 20% 1. Check calculations
duplicate per analytical batch, 2. Assess and eliminate sources of error and
whichever is more repeat analysis
frequent 3. Flag data
LCS* One per 20 samplesor |80 to 120 %R 1. Check calculations
per analytical batch, 2. Assess and climinate sources of error and
whichever is more repeat analysis
frequent 3. Flag
Notes:
< = Less than or equal to
LCS = Laboratory check standard
mg/L = Milligram per liter
QC = Quality control
RPD = Relative percent difference
%R = Percent recovery
. = Sodium chloride should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from
a stock solution batch not used for instrument calibration
L:\030ARCS\0084100840 1 RASAS\CHLOR_LE WPD ( A-20 ( 3251 or 325 2 /Lea chate
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Tetra Tech EM Inc. SAS Number

200 E. Randolph Drive, Suite 4700

Chicago, IL 60601 ZF

PHONE: (312) 856-8700 or FAX (312) 938-0118

L

nmoo

Request for
SPECIAL ANALYTICAL SERVICES
METHANE, ETHANE, AND ETHENE ANALYSIS OF GROUNDWATER SAMPLES

Client: Tetra Tech EM inc, (Tetra Tech)
EPA Region/ Region 5

RSCC Representative: Cecilia Moore

Tetra Tech Contact: Kostas Dovantzis

Telaphone Number: (312) 856-8757

Date of Request: January 16, 1998 Date of Sampling : rch 1
ARCS Contract No.: 68-wW8-0084 Work Assignment No.: 84-SP6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency’'s (EPA) SAS requests.

1.

General description of analytical service requested:

Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

n ri ike and matri i i inv

Purposes of analysis ‘lspecify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):
cfund remedial ion investigation
Estimated date(s) of collection:

Tetra Tech anticipates that samples will be coliected in March 1998.

Estimated date(s) and method of shipment:

mples will be shi il vernigh rrier. The | ratory will notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment,

Number of days analysis and data required after laboratory receipt of samples:
The | ratory shoul mit a fyll kage within f recei f h batch of sampl
Analytical protocol required {attach copy if other than an established SAS protocol):

The laboratory should use its SOP for analysis for methane, ethane, and ethene. Laboratory instryment
libration r iremen re pr nted in Table 1 of this SAS r

L 1030ARCS.0084:00840 1RA\SASIMETH_GW WPD A-2] Laboratory SOP/Groundwater




11.

Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of resuits will be left to laboratory discretion.

forms and airbill mi in {f originals along with
the originals. Photocopies of all sample tags, forms, lists, and other data submitted to the EPA RSCC as
riginals m mi ' Dovantzis, Tetra Tech site_ manager, withi imeframe li
ltem 6 above.
Pack Recipi r
(Originals for Data Validation) {Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) 4 Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601

Chicago, IL 60604

Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757
{Optional) Field Phone: To be provided 1 week before sampling

A-22 Laboratory SOP/Groundwater
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TABLE1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS
Parameter Analyticat Method QC Check Frequency ﬁcupunce Criteria Corrective Action
Methane, cthane, and ethenefl.aboratory SOP Initial calibration Before sample analysis 20995 - Check calculations

N -

. Rerun one point on the

. If  is till less than 0.995

calibration curve

then rerun entire
calibration curve

Continuing calibration

One per 20 or fewer samples
per matrix and at the end of
an analytical batch

Instrument response within
15 percent of calibration
standard value

N o

. Check calculations
. Reanslyze with-a fresh

. Repeat initial calibration

standard

4. Reanalyze samples
analyzed since last failed
calibration check
Notes:
r = Correlation cocfficient
> = Greater than or equal to
QC = Quality control
SOop = Standard operating procedure
L \Q30ARCS\N84\008401 RA\SASIMETH_GW WPD ( A-24 ( Laboratory SOP /Gr oundwater




TABLE2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES
" Parameter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action
Methane, cthane, and | Laboratory SOP Method blank | One per analytical batch |< 0.5 ug/L. 1. Check calculations
thene 2. Assess and eliminate sources of
contamination
3. Flag data with concentrations less than §
times method blank concentrations
LCS* Onc per analytical batch |70 10 130 %R 1. Check calculations
2. Assess and eliminate sources of error and
repeat analysis
3. Flagdata
MS/MSD One per 20 samples or RPD < 30% 1. Check calculations
24 hours, whichever is 70 t0 130 %R 2. Assess and eliminate sources of error and
more frequent repcat analysis
3. Flagdata

Notes:

LCS

QC

RPD
Sop

%R

ug/l
MS/MSD

Less than or equal to

Laboratory check standard

Quality control

Relative percent difference

Standard operating procedure

Percent recovery

Microgram per liter

Matrix spike and matrix spike duplicate

A 1% gas standard of methane, ethane, and ethene in nitrogen or helium should be used as the stock solution for the laboratory check standard.
The stock solution should be prepared from a stock solution batch not used for instrument calibration.

L. \030ARCS\0U84\00840 1 RA\SAS\METH_GW WPD
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Tetra Tech EM Inc. SAS Number

200 E. Randolph Drive, Suite 4700
Chicago, IL 60601 2F
PHONE: (312) 8566-8700 or FAX (312) 938-0118 —
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Request for
SPECIAL ANALYTICAL SERVICES
METHANE, ETHANE, AND ETHENE ANALYSIS OF LEACHATE SAMPLES

Client: r t Tetra T
EPA Region/ Region 5

RSCC Representative: Cacilia Moore

Tetra Tech Contact: Kostas Dovantzis
Telephone Number: {312) 856-8757

Date of Request: Janyary 16, 1998 Date of Sampling : March 1998
ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency’s (EPA} SAS requests.

General description of analytical service requested:

Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

Purposes of analysis {specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):

rfynd remedial jon in igation
Estimated date(s) of collection:
Tetra Tech antici h mples will 1] in March 1 .

Estimated datels) and method of shipment:

mples will hi il vernigh rrier. The | ratory will notified no | han 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

Number of days analysis and data required after laboratory receipt of samples:

Analytical protocol required (attach copy if other than an established SAS protocol):

The | ratory should i P for analysis for methan thane, an hene. ratory instrumen
libration r iremen re pr n in Tabhle 1 of this SAS ¢

L \030ARCSI00841008401 RAISASIMETH LEA WPD A-26 Latoratory SOP/Leachate
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11.

Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

The iabor f ntr r Program format, which m e _modifi
issi f non .__Prelimin n i f legible entries for sample number an
rati T inal m fol i i ;

he originals. Ph ies of all sampl s, forms, i n her mi he EPA R

(Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-5J}) Mr. Kostas Dovantzis

Regional Sampie Control Coordinator Tetra Tech EM Inc.

U.S. Environmental Protection Agency 200 E. Randoiph Drive

Region 5 Suite 4700

77 West Jackson Boulevard Chicago, IL 60601

Chicago, IL 60604

Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757
(Optional) Field Phone: Yo be provided 1 week before sampling

A-27 Laboratory SOP/Leachate
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TABLE1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS
Parameter Analytical Method QC Check Frequency Acceptance Criteria C:reetlve Action J
Methanc, ethane, and ethene] Laboratory SOP Initial cahibration Before sample analysis £>0.995 . Check calculations

N -

. Rerun one point on the
calibration curve

3. If P is still less than 0.995

then rerun entire

calibration curve

Continuing calibration

One per 20 or fewer samples
per matrix and at the end of
an analytical batch

Instrument response within
15 percent of calibration
standard value

1. Check calculations

2. Reanalyze with a fresh
standard

3. Repeat initial calibration

4. Rcanalyze samples
analyzed since last failed
calibg_tion check

Notes:

]
i

Correlation cocfficient

> = Greater than or equal to

QC Quality control

sSop Standard operating procedure

L \030ARCSI0084100840) RAVSAS\METH _LEA WPD
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TABLE2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

" Parawcter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action
I:dclhanc, cthane, and | Laboratory SOP Method blank | One per analytical batch |< 0.5 ug/L Check calculations
hene Assess and eliminate sources of
contamination
Flag data with concentrations less than §
times method blank concentrations
LCS* One per analytical batch |70 to 130 %R Check calculations
Assess and eliminate sources of error and
repeat analysis
Flag data
MS/MSD One per 20 samples or RPD < 30% Check calculations
24 hours, whichever is 70 10 130 %R Assess and eliminate sources of error and
more frequent repcat analysis
Flag data
Notes:
< = Less than or equal to
LCS = Laboratory check standard
MS/MSD = Matrix spike and matrix spike duplicate
ug/l. = Microgram per liter
QC = Quality control
RPD - = Relative percent difference
%R = Percent recovery
SOP = Standard operating procedure
a

= A 1% gas standard of methane, ethane, and ethene in nitrogen or helium should be used as the stock s
The stock solution should be prepared from a stock solution batch not used for instrument calibra

L030ARCS\0084\008401RA\SAS\METH_LEA WPD (
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olution for the laboratory check standard.
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Tetra Tech EM Inc. SAS Number

200 E. Randoiph Drive, Suite 4700

Chicago, IL 60601 2F

PHONE: (312) 856-8700 or FAX (312) 938-0118
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Request for
SPECIAL ANALYTICAL SERVICES
NITRATE ANALYSIS OF GROUNDWATER SAMPLES

Client: h Ing. (Tetra T
EPA Region/ Region 5

RSCC Representative: Cecilia Moore

Tetra Tech Contact: Kostas Dovantzis

Telephone Number: 1 -8757
Date of Request: January 16, 1998 Date of Sampling : March 1998
ARCS Contract No.: 68-w8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency’s (EPA) SAS requests.

1.

General description of analytical service requested:

Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):
Superfund remedial action investigation
Estimated date(s) of collection:

r h_antici h mples will il in March 1 .

Estimated date(s) and method of shipment:

mples will hi il vernigh rrier. The | ratory will notified no later than 1 week
before collection of the first batch of samples and at the time of each subseguent shipment,

Number of days analysis and data required after laboratory receipt of samples:
The | ratory shoul mit 3 full k within of recei f h batch of samples.

Analytical protocol required (attach copy if other than an established SAS protocol):

The | ratory shoul r | ri in_EPA Meth 1. ratory instrumen libration
r iremen re _presen in_Table 1 of thi AS r . N her meth m . Dat
rejection _and non ment will r mmen if a method other than the on ified in this SA
request is used.

L ‘030ARCSI0084:008401RAISASINITR_GW WP A-31 352.1/Groundwater
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Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

be originals. Ph i f all samp! torms, li her mi PA R
riginal i i i ithi ' i

P Becipi 14 ~
{Originals for Data Validation) {Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601
Chicago, IL 60604
11. Name of sampling/shipping contact: Xostas Dovantzis
Office Phone: (312) 856-8757

(Optional) Field Phone: To be provided 1 week nefg}§ sampling

A-32 352.1/Groundwater
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TABLE |

SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Parameter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action “
Nitrate EPA Method 352.1 Initial calibration Before sample analysis 7>0.99 1. Check calculations
2. Repeat calibration
Continuing calibration At the beginning and end of [Instrument response within 1¢{1. Check calculations
cach sample batch; after everyjpercent of calibration 2. Repeat check with a fresh
20 samples standard value standard.
L 3. R initial calibration
Notes:
r = Correlation coefficient
> = Greater than or equal to
QC = Quality control
L. \030ARCS\0084\008401 RA\SAS\NITR_GW WPD A'34
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TABLE2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES
| Parameter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action “
INilrale EPA Method 352.1 Method blank One per analytical batch |< 0.1 mg/L Check calculations
Assess and eliminate sources of
contamination
Flag data
Laboratory One per 20 samples or RPD < 20% Check calculations
duplicate per analytical batch, Assess and eliminate sources of error and
whichever is more repeat analysis
frequent Flag data
LCS* One per 20 samples or 80 to 120 %R Check calculations
per analytical batch, Assess and climinate sources of error and
whichever is more repeat analysis
frequent Flag data
Notes:
< = Less than or equal to
LCS = Laboratory check standard
mg/l. = Milligram per liter
QC = Quality control
RPD = Relative percent difference
%R = Percent recovery

Potassium nitrate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from a stock solution

hatch not used for instrument calibration.

L \030ARCS\00841008401 RA\SAS\NITR_GW WPD
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Tetra Tech EM Inc. SAS Number

200 E. Randolph Drive, Suite 4700

Chicago, IL 60601 ZF
PHONE: (312) 856-8700 or FAX {312) 938-0118 -

mmoo @ep»

Request for
SPECIAL ANALYTICAL SERVICES
NITRATE ANALYSIS OF LEACHATE SAMPLES

Client: Tetra Tech EM inc, (Tetra Tech)

EPA Region/ Region 5

RSCC Representative: Cecilia Moore

Tetra Tech Contact: Kostas Dovantzis

Telephone Number: {312) 856-8757

Date of Request: Januacy 16, 1998 Date of Sampling : March 1998
ARCS Contract No.: -W8- 4 Work Assignment No.: 4-5P6Y

Provided below is a description of requested Special Analytical Services {SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency’s (EPA) SAS requests.

General description of analytical service requested:

Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):
rfund remedial action investigation

Estimated date(s) of collection:

Tetra Tech antici h mples will I in March 1 .

Estimated date(s) and method of shipment:

mples will hi il vernigh rrier. The | ratory will notified no later than 1 week
before collection of the first batch of samples and at the time of each subsequent shipment.

Number of days analysis and data required after laboratory receipt of samples:

Analytical protocol required (attach copy if other than an established SAS protocol):

The | ratory shoul r ] ri in EPA Meth 1 ratory instr n libration
i i t this SAS . her m .
rejection_and non ment will r mmen i method other than the on ified in this SA

request is ysed

L 030ARCS:0084:008401RASASINITR_LEA WPD . A-36 352.1/Leachate



8. Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

T ial nical instructions.
9. Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of resuits will be left to laboratory discretion.
~—
Coordinator (RSCC), for data validation, and one copy must be sent to Kostas Dovantzis, Tg;ra Tech site
10. Other (use additional sheets or attach supplementary information, as needed):
™ Package Recipient Addr
v’
{Originals for Data Validation) {Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 . Suite 4700
77 West Jackson Boulevard Chicago, IL 60601

Chicago, IL 60604

11. Name of sampling/shipping contact: Kostas Dovantzis

Office Phone: (312) 856-8757
(Optional) Field Phone: To be provided 1 week before sampling

A-37 352.1/Leachate
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TABLE1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS
Parameter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action “
Nitrate EPA Method 352.1 Initial calibration Before sample analysis r>099 I. Check calculations
2. Repeat calibration
Continuing calibration At the beginning and end of |Instrument response within 101. Check calculations
cach sample batch; afier everyjpercent of calibration 2. Repeat check with a fresh
20 samples standard value standard.
3. R t initial calibration
Notes:
r = Correlation coefficient
> = Greater than or equal to
QC = Quality control

1 \030ARCS- 0084008401 RA\SASINITR LEA WPD
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TABLE 2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES
— — =
Parameter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action
itrate EPA Method 3521 Method blank One per analytical batch [< 0.1 mg/L |. Check calculations
[Nitra 2. Assess and climinate sources of contamination
3. Flag data
Laboratory Onc per 20 samples or RPD < 20% 1. Check calculations
duplicate per analytical batch, 2. Assess and eliminate sources of error and
whichever is more repeat analysis
frequent 3. Flag data
LCS? One per 20 samples or 80 to 120 %R 1. Check calculations
per analytical batch, 2. Assess and eliminate sources of error and
whichever is more repeat analysis
frequent 3. Flag data
Notes:
< = Less than or equal to
LCS = Laboratory check standard
mg/L = Milligram per liter
QC = Quality control
RPD = Relative percent difference
%R = Percent recovery

Potassium mitrate should be used as the stock solution for the laboratory check standard. The st

solution batch not used for instrument calibration.

L. \030ARCS\00841008401 RA\SAS\NITR_LLEA WPD
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Tetra Tech EM Inc. SAS Number

200 E. Randolph Drive, Suite 4700
Chicago, IL 60601 ZF
PHONE: (312) 856-8700 or FAX (312) 938-0118
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Request for
SPECIAL ANALYTICAL SERVICES
SULFATE ANALYSIS OF GROUNDWATER SAMPLES

Client: Tetra Tech EM Inc. (Tetra T
EPA Region/ Region 5 '

RSCC Representative: Cecilia Moore
Tetra Tech Contact: Kostas Dovantzis
Telephone Number: {312) 856-8757

Date of Request: January 16, 1998 Date of Sampling : March 1998
ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

Provided below is a description of requested Special Analytical Services (SAS). This SAS request follows the
same format and content as the U.S. Environmental Protection Agency’s (EPA) SAS requests.

General description of analytical service requested:
Thi is for an is for sylf in_groundwater ] i

Definition and number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration}:

r mpl inclyding 16 investigati mpl li mpl ipmen
n ri k, and 1 matri i nd matrix spi ti i

Purposes of analysis {specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.):
rfungd remedial ion investigation

Estimated date(s) of collection:

Tetra Tech antigi h mples will 1} in March 1 .

Estimated date(s) and method of shipment:

Number of days analysis and data required after laboratory receipt of samples:

The | ratory shouid mi full kage within 30 d fr i f h h of sampl

Analytical protoco! required (attach copy if other than an established SAS protocol):

75.2.
requirements_are presented in Table 1 of this SAS r . N her_meth m .
rejection and nonpayment will be recommended if a method other than the one specified in this SAS
request is used,

L 030ARCS-0084:008401RASAS.SULF_GW WPD A-41 375.2/Groundwater
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Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

ical instructi

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

Data Package Recipient Addresses ~
(Originals for Data Validation) {Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis
Regional Sample Control Coordinator Tetra Tech EM Inc.
U.S. Environmental Protection Agency 200 E. Randolph Drive
Region 5 Suite 4700
77 West Jackson Boulevard Chicago, IL 60601

Chicago, IL 60604

11. Name of sampling/shipping contact: Kostas Dovantzis

Office Phone: {312) 856-8757
{Optional) Field Phone: Tg be provided 1 week before sampung

A-42 375.2/Groundwater
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TABLE1 SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS
o — —
Parameter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action |
Sulfate EPA Method 375.2 Initial calibration Before sample analysis £>099 1. Check calculations
2. Repeat calibration
Continuing calibration At beginning and end of each |Instrument response within 101. Check calculations
sample batch; after every 20 |percent of calibration 2. Repeat check with a fresh
samples standard value standard
3. Rg initial calibration
Notes:
r = Correlation coefficient
> = Greater than or equal to
QC = Quality control
L\030ARCS\0084\008401 RA\SAS\SULF_GW WPD ( A-44 ( 375.2/Ground
J. undwater
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TABLE2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES

Parameter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action
Sulfate EPA Method 3752 Method blank | One per analytical batch |< 3 mg/L I. Check calculations
2. Assess and eliminate sources of contamination
3. Flag data
Laboratory One per 20 samples or RPD £20% 1. Check calculations
duplicate per analytical batch, 2. Assess and climinate sources of error and
whichever is more repeat analysis
frequent 3. Flag data
LCS* One per 20 samplesor |80 to 120 %R 1. Check calculations
per analytical batch, 2. Assess and eliminate sources of error and
whichever is more repeat analysis
frequent 3. Flag data
Notes:
< = Less than or equal to
LCS = Laboratory check standard
mg/L = Milligram per liter
QC Quality control
RPD Relative percent difference
%R = Percent recovery

Sodiu:n sulfate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from a stock
solution batch not used for instrument calibration.

L \030ARCS\0084100840 1 RA\SAS'SULF_GW WPD
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Tetra Tech EM Inc.

200 E. Randoiph Drive, Suite 4700

Chicago, IL 60601

PHONE: (312) 856-8700 or FAX (312) 938-0118

Request for
SPECIAL ANALYTICA L SERVICES
SULFATE ANALYSIS OF LEACHATE SAMPLES

Provided below is a description of requested Special Analytical Services {SAS). This SAS requést follows the

SAS Number

ZF

A. Client: n Tech
B. EPA Region/ Begion 5
RSCC Representative: Cecilia Moore
'C. Tetra Tech Contact: Kostas Dovantzis
D. Telephone Number: (312) 856-8757
E. Date of Request: Janyary 16, 1998 Date of Sampling : March 1998
F. ARCS Contract No.: 68-W8-0084 Work Assignment No.: 84-5P6Y

same format and content as the U.S. Environmental Protection Agency’s (EPA) SAS requests.

1. General description of analytical service requested:

for syifate i h

2. Definition gnd number of work units involved (specify whether whole samples or fractions; whether
aqueous or soil and sediments; and whether low, medium, or high concentration):

3. Purposes of analysis (specify whether Superfund (Remedial or Enforcement], RCRA, NPDES, etc.):

rf medial ion investigation
4. Estimated date(s) of collection:
Tetra Tech antici h mples will il in March 1 .

5. Estimated date(s) and method of shipment:

mples will hi il vernigh rrier. The | ratory will notified no later than 1 week
before collection of the first batch of samples and_at the time of each subsequent shipment,

6. Number of days analysis and data required after laboratory receipt of samples:

The laboratory should submit a full data package within 30 days of receipt of each batch of samples,

7. Anaiytical protocol required {attach copy if other than an established SAS protocol):

The | ratory shoul r | ri in EPA Meth 75.2. rator
r iremen re _presen in_Table 1 of thi AS r her_meth
rejection and non ment wil r mmen if a meth her than the on
r 1S U
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10.

1.

Special technical instruction (if outside established SAS protocol requirements, specify compound names,
CAS numbers, detection limits, etc.):

Tetr h ial hnical instryctions.

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of Custody
documentation, etc.). If not completed, format of results will be left to laboratory discretion.

ntrati li ran it resuits. li | mpl r_initial

(Originals for Data Validation) (Photocopies for Compliance Screening)
Ms. Cecilia Moore (SM-J5) Mr. Kostas Dovantzis

Regional Sample Control Coordinator Tetra Tech EM Inc.

U.S. Environmental Protection Agency 200 E. Randolph Drive

Region 5 Suite 4700

77 West Jackson Boulevard Chicago, IL 60601

Chicago, IL 60604

Name of sampling/shipping contact: Kostas Dovantzis
Office Phone: (312) 856-8757
(Optional) Field Phone: To be provided 1 week before sampling
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~ 4

SUMMARY OF LABORATORY INSTRUMENT CALIBRATION REQUIREMENTS

Notes:

OV A,
=

il

Correlation coefficient
Greater than or equal to
Quality control

L \O30ARCS'0084\008401 RA\SAS\SULF_LEA WPD
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3.

Parameter Analyticat Method QC Check Frequency Acceptance Criteria Corrective Action H
Suifate EPA Method 375.2 Initial calibration Before sample analysis ¢>099 1. Check calculations
2. Repeat calibration
Continuing calibration At beginning and end of each |instrument response within 1(J1. Check calculations
sample batch; after every 20 |percent of calibration 2. Repeat check with a fresh
samples standard value standard

R t initial calibration

375.2/Leachate
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TABLE2 SUMMARY OF LABORATORY INTERNAL QC PROCEDURES
Parameter Analytical Method QC Check Frequency Acceptance Criteria Corrective Action
Sulfate EPA Method 3752 Method blank | One per analytical batch |< 3 mg/L 1. Check calculations
2. Assess and climinate sources of contamination
3. Flag data
Laboratory One per 20 samples or RPD < 20% 1. Check calculations
duplicate per analytical batch, 2. Asscss and eliminate sources of error and
whichever is more repeat analysis
frequent 3. Flag data
LCS* Onc per 20 samplesor  [801t0 120 %R 1. Check calculations
per analytical batch, 2. Assess and eliminate sources of error and
whichever is more repeat analysis
frequent 3. Flag data
Notes:
< = Less than or equal to
LCS = Laboratory check standard
mg/l. = Milligram per liter
QC = Quality control
RPD = Relative percent difference
%R = Percent recovery
a

Sodium sulfate should be used as the stock solution for the laboratory check standard. The stock solution should be prepared from a stock
solution batch not used for instrument calibration.

L\030ARCS\0084\008401RA\SAS\SULF_LEA WPD
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1.0 INTRODUCTION

Tetra Tech EM Inc. (Tetra Tech) has prepared this field sampling plan (FSP) as part of the sampling and
analysis plan (SAP) for the Blackwell Forest Preserve Landfill (Blackwell) site in Warrenville, DuPage
County, Illinots, under U.S. Environmental Protection Agency (EPA) Alternative Remedial Contracting
Strategy (ARCS) Contract No. 68-W8-0084, Work Assignment (WA) No. 84-5P6Y. The Blackwell site
is owned by the DuPage County Forest Preserve District (FPD). This FSP describes activities to be
conducted during a field investigation at the Blackwell site to collect samples for evaluating natural
attenuation and split samples for assessing the accuracy of the analytical laboratory used by the FPD.
Quality assurance (QA) and quality control (QC) protocols associated with sampling and analytical
activities are presented in the quality assurance project plan (QAPP), which is also contained in the SAP.
The SAP consists of the QAPP (Appendix A) and the FSP (Appendix B) and is part of the site-specific
plans prepared under this WA 1n accordance with Task 1.2 of the EPA statement of work (SOW) for

work plan Amendment No. 2.

This FSP consists of nine sections besides this introduction. Section 2.0 presents a site description and
history; Section 3.0 describes project objectives: Section 4.0 describes proposed field sampling activities;
Section 5.0 describes decontamination procedures: Section 6.0 describes sample handling procedures;
Section 7.0 presents the tentative schedule for field activities; Section 8.0 discusses the disposal of
investigation-derived waste (IDW): Section 9.0 describes health and safety procedures; Section 10.0

discusses QA requirements; and Section 11.0 presents references cited in the FSP.
2.0 SITE DESCRIPTION AND HISTORY

The Blackwell site covers 40 acres in the central portion of the 1,200-acre Blackwell Forest Preserve in
Warrenville. lilinots (see Figure B-1). The landfill 1s located in the central portion of the forest preserve,
which 1s bordered on all sides by residences. Construction of the landfill began in 1965, and landfilling
of waste matenal continued until 1973, In 1975, the landfill was capped with clay and contoured to form

the recreational hill present at the site. The landfill contains about 1.5 mullion cubic yards of refuse

L L O30ARCS 0084 00840IRA FSP SINEW WPD B-1
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classified as general household refuse and light industrial waste and an equal volume of natural fill

(Warzyn 1994).

In March 1986, the site was evaluated by EPA and proposed for inclusion on the National Priorities List
(NPL). The site was proposed for inclusion on the NPL in June 1988. On September 25, 1989, a consent
order was signed for the Blackwell site by FPD and EPA. After the site’s final listing on the NPL on
February 21, 1990, a remedial investigation (RI) and feasibility study were performed at the site.
Groundwater contamination déwngradiem of the landfill was detected duning the RI. On March 7, 1996,
an administrative order by consent for the site was signed by the FPD and EPA to address installation of
leachate extraction wells, performance of a predesign investigation, design of a leachate collection system
(LCS), and cap repair. Leachate extraction wells were installed at the site in June 1996, and the predesign
investigation began in October 1996. In February 1997, Montgomery Watson, Inc. (MW), consultant to
the FPD, submitted a work plan for final remedial design activities at the site. The activities discussed in
the work plan include recapping of certain areas of the landfill and installation of the LCS (MW 1997b).
Recapping of a portion of the landfill occurred in August and September of 1997. Recapping of the
remaining areas of the landfill will be completed in Spring 1998. The LCS installation occurred from

September through November 1997.

The Blackwell site is located over the contact of an outwash aquifer and the Wisconsinan-aged Yorkville
Till. Upgradient of the landfill there is a more frequent occurrence of till and less frequent occurrence of
glacial outwash deposits. Upgradient of the land{ill. the following hydrostratigraphic units, in ascending
order, are present: the bedrock aquifer, the Wisconsinan-aged Malden/Tiskilwa Till aquitard, and the
Yorkville Till aquitard and lesser amounts of glacial outwash deposits. Downgradient of the landfill, the
following umits, in ascending order. are present: the bedrock aquifer, the Malden/Tiskilwa Till aquitard,
and the outwash aquifer. The outwash and bedrock aquifers are hydraulically connected. Groundwater
flow in the area 1s generally southwest. Groundwater 1n the outwash aquifer 1s encountered from
approximately 687 to 707 feet above mean sea level (Warzyn 1994). Depth to groundwater varies due to
the symificant relief of the landfill: however. downgradient of the landfill the depth to groundwater is

about 20 feet.

Site souls, surface water, sediment, and groundwater were previously sampled by Warzyn, Inc., consultant

to FPD. during the Rl. Table B-1 summanzes sampling results of matrices sampled during the RI. Results
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TABLE B-1

e’

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA®

Page 1 of 7
IAC
Groundwater MCL/ Surface
Crniteria® SMCLs  [Groundwater | Private Well Water Leachate Sediments | Surface Soil | Landfill Gas
Chemical (/) (reg/l) (4eg/1) (reg/L) (ng/L) (ug/L) (ug/kg) (ug/kg) (ppb V/V)
Metals |
Aluminum /150 S6 1.520 34,600 7,760 16,000
Antimony 6 K2 16
Arsenic S0 S0 INd 142 45.7 94 7.4
Barium 2000 2,000 632 135 44 612 109 182
Cadnmum (water) 5 s 0O.K87 150
Cadmium (soil) 5.7
Calcium 269,000 122,000 117,000 3,030,000 179,000 127,000 "
Chromium 100 100/ 144 17.8 70.8
Cobalt 1.000 18 550 93 16.5
Copper 650 1,300/1,000 71.5 39 86 62.9 58.9 ||
Iron 3.000 /300 23,700* 3,620* 2,540 2,410,000 16,500 24,300 “
Lead 7.5 15/ 86.4* 10.9 482 283 36.7 J
Magnestum 121,000 77,100 52,400 4,010,000 58,300 70,400
Manganese 150 /50 4,880* 96* 72 59,800 694 1,570
Mercury 2 2/ 0.29 0.34 4.7 0.16 0.2
I 1030ARCS\008H008301 RAFSPSINEW WPD B-4




TABLE B-1

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA®

Page 2 of 7
IAC
Groundwater MCL/ Surface
Criteria® SMCL Giroundwater | Private Well Water Leachate Sediments | Surface Soil |Landfill Gas
Chemical (seg/L) (reg/L) (ug/L) (ng/L) (ug/L) (ug/L) (ug/kg) (ng/kg) (ppb V/V)
Metals (Continued)
Nickel 100 100/ 74 215 501 113 284
Potassium 41,300 1.720 14,200 1,230,000 1,330 1,820
Selenium 50 SO/ 22
Silver 50 /100 1.2 45 2.2 ‘“
Sodium 212,000 356,000 342,000 1,200,000
Thallium 2/ 139 0.68
Vanadium 442 21 39
Zinc 5,000 /5,000 124 400 72 126,000 149 150
Cyanide 200 200/ 11 13 13
Organics
Chloromethane 930
Vinyl chlonde 2 2/ 31+ 22 5 21,000
Chloroethane 15 630
Methylene chloride 5/ 17 17,000
Acetone 10,000 2,800

LAO30ARCS'\Q084\00840 L RA\FSPASZNEW WPD
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TABLE B-1

~—

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA®*

Page 3 of 7
IAC
Groundwater MCL/ Surface
Criteria® SMCL¢  |Groundwater | Private Well Water Leachate Sediments | Surface Soil |Landfill Gas
Chemcal (1eg/1) (1g/1.) (ng/L) (ug/L) (ng/L) (ug/L) (ng/ke) (ugkg) | (ppb V/V)
Organics (Continued)
Carbon disulhde ! 2 5
1.1-Dichlorocthane 8 1 180 3 26,000
1.2-ichlorocthene (1otal) 70 70/ 120* 2 480 ' 46,300
1.2-Dichlorocthane 5 S/ |
2-Butanone 17,000 9,200
1,1,1-Trichloroethane 200 200/ 1 2
1.2-Dichloropropane 5 5/ 5* 89 1,400
Trichlorocthene 5 5/ 18+ 720 28,000
-[:'nzenc 5 5/ 5* 160 2,700
+4-Methyl-2-pentanone 1,100 6,000
Tetrachloroethene 5 5/ 12* 220 17,000
Toluene 1,000 1,000/ 3,200 92,000
Chlorobenzene 100 100/ 28 160
Ethylbenzene 700 700/ 130 79,000 ||
Xylenes (total) 10,000 10,000/ 470 17,000 ||
I W0IIARCSI008 400840 1RAESISINFW WPD B-6
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TABLE B-1

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA*

Page 4 of 7
IAC
Groundwater MCL/ Surface
Criteria® SMCL®  |Groundwater | Private Well Water Leachate Sediments | Surface Soil | Landfill Gas
Chemical (ug/l) (ug/l) (12g/L) (ug/L) (ug/L) (ug/L) (ug/kg) (ug/kg) | (ppb V/V)
Organics (Continued)
Ihchlorodifluoromethane 12,000
Dichlorotetrafluoromethane 1,200
Trichlorofluoromethane 200
Trichlorotrifluoroethane 250 ]I
4-tthyholuene 14,000
1.3,5-Tnimethylbenzene 1,900
1,2,4-Trimethylbenzene 4,300
Phenol 23 26
1.4-Dichlorobenzene 75 75 940 7,300
1,2-Dichlorobenzene 600 600 4 1|
2-Methylphenol 6 II
4-Methylphenol 17,000
Isophorone 12 i"
2,4-Dimethylphenol 10 "
Naphthalene 960 "
[ \WIOARCS 0088008301 RAVSPSINEW WPD ( B-7 (




TABLE B-1

(

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA"

Page S of 7
IAC ]
Groundwater MCL/ Surface
Critena® SMCL¢  [Groundwater | Private Well Water Leachate Sediments | Surface Soil |Landfill Gas
Chemical (eg/l) (1g/L) (/1) (ug/L) (ug/L) (ug/l) (ug/kg) (ug/kg) (ppb V/V)
Organics (Continued)
4-Chloro-3-methylphenol 34 ‘J
2-Methylnaphthalene 7
Ihbenzofuran 1
Diethylphthalate 230
Acenaphthene 78 “
Fluorene 1 140 JI
N-nitrosodiphenylamine 3 “
Pentachlorophenol 1 1 3
Phenanthrene 1 450 170
Anthracene 170 ||
Di-n-butylphthalate 2
Fluoranthene 2,200 340
Pyrene i 1,600 290
Butylbenzylphthalate 77
Benzo(a)anthracene 730 170
1 0WARCSO08H00840IRATESPSINEW WPD B-8




TABLE B-1

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA?

Page 6 of 7
IAC
Groundwater MCL/ Surface
Critena® SMCL¢  |Groundwater | Private Well Water Leachate | Sediments | Surface Soil |Landfill Gas
Chemical (/L) (ng/l) (ng/L) (ug/L) (ng/L) (ug/L) (ug/kg) (ug/kg) (ppb V/V)
Organics (Continued)
Chrysene 980 210 1|
bis(2-cthylhexyl)phthalate 6 20 1,500 '
i-n-octyl phthalate 4
Benzo(b)luoranthenc 2,000 580
Benzo(k)Tuoranthene 2,000 580
Benzo(a)pyrene 0.2 790 190
Indeno(1.2,3-cd)pyrene 550 180 "
Dibenz(a,h)anthracene 500
Benzo(g,h,i1)perylene 4,400 210
Dieldrin 1.0E-02 H
4.4'-DDE 9.0E-03 ]
Endrin 2 2 1.4E-02
4.4’-DDD 6.0E-03
PCB 0.5 0.5 56
[[Endrin Aldehyde 3.0E-03
[ \030ARCSW008H008401 RAVSPASZNEW. WPD ( B-9 (
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TABLE B-1

SUMMARY OF MAXIMUM DETECTED CONCENTRATIONS BY MEDIA®

Page 7 of 7

Notes:

! This table presents linois Administrative Code (IAC) groundwater criteria, maximum contaminant level/secondary maximum contaminant level
(MCI/SMCL.), and medium-specific maximum concentrations of inorganic and organic chemicals measured in samples collected from the Blackwell
[.andfill site, as presented in Table 5-1 of the remedial investigation (Warzyn 1994),

" IAC groundwater cnitena presents potable resource groundwater entenia (35 TAC Section 620.410), as presented in the RI (Warzyn 1994).

¢ MCLs and SMC1s established by the US Fnvironmental Protection Agency (November 1991), are listed as presented in the RI (Warzyn 1994).

* Indicates regulatory hmit equaled or exceeded for agueous medium.

ppb V/V = Part per bilhon by volume
pg/l. = Micrograms per hiter

pg/kg = Micrograms per kilogram

1 \OI0ARCSWORN008A0I RA\FSPASINEW WPD B-10




from the RI indicate that groundwater downgradient of the landfill contains volatile organic compounds
(VOC) at concentrations equaling or exceeding maximum contaminant levels (MCL), including vinyl
chloride; 1,2-dichloroethene; trichloroethene; tetrachloroethene; 1,2-dichloropropane; and benzene. VOCs
were not detected in surface water samples collected from Silver Lake, Sand Pond, Pine Lake, or Spring
Brook which are located south and west of the 1andfill. However, vinyl chloride; carbon disulfide; and
1,1-dichloroethane were detected in sediment samples collected from Sand Pond. No VOCs were detected

in soil samples collected from the landfill cover (Warzyn 1994).

3.0 PROJECT OBJECTIVES

The objectives of this field investigation are to (1) gather necessary data to assist EPA in conducting an
independent evaluation of natural attenuation at the Blackwell site and (2) conduct split sampling and
analysis of surface water, soil, and sediment to assess the analytical accuracy of the laboratory used by the
FPD. The data gathered during this sampling program will be used in conjunction with data collected

previously from the site such as RI data to perform the natural attenuation evaluation.

Table B-1 summarizes compounds detected 1n various environmental media sampled during the RI. As
Table B-1 indicates, leachate and groundwater at the site contain a variety of aromatic, chlorinated-
aromatic, and chlorinated-solvent compounds and their degradation products, which are the target organic
analytes for evaluating natural attenuation. To assess natural attenuation, Tetra Tech will collect and
analyze leachate and groundwater samples for target organic and geochemical indicator analytes. Target
organic analytes are listed in EPA Contract Laboratory Program (CLP) SOW OLC02.1 and OLM03.2 (or
their most current versions) for analyses of organics (EPA 1996a). Project-required quantitation limits
(PRQL) for target organic analytes are presented 1in Table 3-1 of the QAPP. Target geochemical indicator
analytes include conductivity; dissolved oxygen: temperature; pH; oxidation-reduction potential; alkalinity;
ferrous iron. nitrate: sulfate; chlonde: and methane. ethane, and ethene. For this assessment, Tetra Tech
will also measure in the field methane. carbon dioxide. and oxygen in soil gas. Analytical methods for
geochemical indicator analytes except ferrous iron are presented in the QAPP, Section 7.0, Table 7-1.
Ferrous iron will be measured in the field using a colorimetric method (see Attachment B of this FSP).
PRQLs for the geochemical indicator analytes arc specified in the applicable EPA analytical methods

and equipment manufacturer’s instructions. PRQLs for methane, ethane, and ethene are described in

Section 7.0 of the QAPP.

L *020ARCS 0084008401 RA FSP SINEW WPD B-11



To assess analytical accuracy, Tetra Tech will collect split samples of soil, surface water, and sediment.
PRQLSs for the soil, surface water, and sediment split samples are the contract-required quantitation
limits (CRQL) and contract-required detection limits (CRDL) specified in EPA CLP SOW OLM03.2 and

ILMO04.0 (or their most current versions) (EPA 1996a and 1996b). The PRQLs for soil, surface water, and
sediment samples to be analyzed by FPD’s laboratory are not established in the predesign QAPP (MW
1996). Analytical methods and PRQLs for samples to be split between EPA and FPD are expected to be

comparable.

Analysis of target organic parameters will be used to assess whether there 1s a decreasing trend in target
organic parameter concentrations. Analysis of geochemical indicator parameters will help assess
qualitatively whether in situ degradation (natural attenuation) of the target organic parameters is occurring.
Natural attenuation will be assessed in accordance with Proceedings of the Symposium of Natural
Attenuation of Chlorinated Organics in Ground Water (EPA 1997) and Technical Protocol for
Implementing Intrinsic Remediation with Long-term Monitoring for Natural Attenuation of Fuel
Contamination Dissolved in Groundwater (AFCEE 1995). Following is a brief discussion of the

information presented in these references.

Dissolved oxygen concentrations in leachate and groundwater will be compared to background conditions
to help evaluate whether aerobic or anaerobic degradation is occurring. Also, if reduced nitrate and sulfate
concentrations and elevated ferrous iron concentrations compared to background concentrations are
observed. this trend will identify areas in leachate or groundwater where anaerobic degradation 1s
occurring. This data may also imply that the analytes are being used as electron acceptors by naturally
occurring bacteria to help mediate biological reactions of the target organic compounds, which act as
electron donors and as a carbon source for the bactena. Depressed pH in leachate and groundwater may be
the result of organic acids generated as intermediate products of the oxidation of target organic
compounds. Depressed oxidation'reduction potential may indicate areas where leachate and groundwater
degradation 1s occurming under reduced conditions. Elevated alkalinity concentrations may tndicate areas
of increased biodegradation as a result of the gencration of carbon dioxide when target organic
contaminants are degraded. The generation of cthene. ethane, and methane in leachate or groundwater
may indicate the breakdown of chlorinated organic compounds such as tetrachloroethene and
trichloroethene to vinyl chloride, which then may break down to ethene, ethane, and methane. Elevated

chloride concentrations may indicate the dechlorination of chlorinated organic compounds. Also,
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measuring methane, carbon dioxide, and oxygen in soil gas in shallow groundwater monitoring wells, and
shallow and deep leachate vents will provide further indication to assess whether in situ biodegradation of
target parameters is occurring. The presence of decreased oxygen concentrations and elevated methane
and carbon dioxide concentrations may indicate anaerobic degradation, which has been shown in RI data
(Warzyn 1994). To further evaluate the future performance of natural attenuation as a groundwater
remedia! action, Tetra Tech will use the analytical data presented in the RI report, analytical data collected
during this field investigation, and the modeling approach described in Section 1.5 of the companion

QAPP.

If FPD collects the leachate and groundwater samples for evaluating natural attenuation, Tetra Tech will
collect four split groundwater samples. Tetra Tech will analyze the split samples for the target -
parameters in Table 1-1 of the QAPP to assess the FPD’s laboratory’s analytical accuracy. Tetra Tech
will assess the FPD laboratory’s analytical accuracy by comparing its split sample results to the FPD
laboratory’s sample results. Tetra Tech will also perform an independent evaluation of natural

samples, Tetra Tech will coordinate its sampling program for assessing natural sttenuation with the FPD.

4.0 PROPOSED FIELD SAMPLING ACTIVITIES

This section outlines proposed field sampling activities required by the EPA SOW under work plan
Amendment No. 2 and agreed upon during teleconferences and meetings between EPA and Tetra Tech.
All field activities will be conducted in accordance with the site-specific QAPP and Tetra Tech's field
standard operating procedures (SOP). which are listed in Table B-2 and provided in Attachment A to this

FSP. Where the FSP differs from the SOPs, the site-specific FSP will be followed.

The investigation at the site will include the following activities:

. Collecting groundwater samples from shallow and deep monitoring wells
. Coliecting leachate samples from existing shallow and deep leachate vents
. Measuning pH. conductivity, temperature, dissolved oxygen, oxidation-reduction potential,

and ferrous iron levels in groundwater and leachate samples in the field

L. 030ARCS 0084 008301RA FSPSINEW WPD B-13



TABLE B-2

FIELD STANDARD OPERATING PROCEDURES

SOP No. Standard Operating Procedure

002 General Equipment Decontamination -
003 Organic Vapor Air Monitoring
008 Sampling Containerized Liquid, Sludge, and Slurry
010 Ground Water Sampling
014 Static Water Level, Total Well Depth, and Immiscible Layer Measurement
016 Sample Preservation and Maximum Holding Times
017 Sample Collection Container Requirements
018 Sample Custody
019 Packaging and Shipping Samples

L 024 Rccording Notes in Field Logbook

Note:

SOP = Standard operating procedure
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. Measuring methane, carbon dioxide, and oxygen levels in soil gas at shallow groundwater
monitoring wells, and shallow and deep leachate vents in the field; soil gas present in the
monitoring wells and leachate vents may be a byproduct of biodegradation and may
migrate from adjacent soil pore spaces

. Collecting split samples of surface water, sediment, and soil

The proposed field investigation activities take into account all data from the RI described in Section 2.0 of
the FSP. The proposed sampling locations are based on data from the RI but may be changed in the field
based on site-specific visual observations and field screening results. Figure B-2 shows proposed
grbundwater and leachate sampling locations. Table B-3 summarizes the rationale for sampling location
selection. Table B-4 indicates the specific parameters, analytes, laboratories, and intended data uses for

each parameter. Table B-5 summarizes the sampling and analysis program for this project.

Tetra Tech will obtain permission from the FPD to use a portion of the site as a field support area for
activities such as storing field equipment and supplies and for packaging samples. Pertinent data from the
field investigation will be recorded in site logbooks 1n accordance with Tetra Tech’s field SOP No. 024.
Groundwater sampling activities, leachate sampling activities, soil gas field measurements, and split

sampling activities are discussed below.
4.1 GROUNDWATER SAMPLING ACTIVITIES

Groundwater samples will be collected from shallow and deep monitoring wells around the landfill (see

Figure B-2). The groundwater samples will be collected from purged monitoring wells and sampled using

a low flow rate penstaltic pump. Purge water will be collected in 55-gallon drums and managed as
discussed 1n Section 8.0 of the FSP. The low tlow rate will minimize volatilization of VOCs and the
drawing of fine-grained material into the monitoring well. The groundwater level in each well will be

mecasured prior to purging and sampling 1n accordance with Tetra Tech's field SOP No. 014 to calculate

the groundwater purge volume.

Geochemical indicator parameters, including pH. temperature, conductivity, oxidation-reduction

potential. and dissolved oxygen, will be monitored 1n samples of purged groundwater, while purging the
groundwater from the well and prior to sample collection. Geochemical indicator parameters (except

ferrous iron) will be measured with an Aqua-Check Water Quality Analyzer. Manufacturer’s instructions
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TABLE B-3

SAMPLING LOCATION RATIONALE

ﬁSampling Locations

Rationale

Leachate Wells
SV-4, SV-8, SV-9,SV-11, DV-5, DV.6, DV.7

Leachate samples will be collected from these existing
shallow and deep leachate vents to collect source data
for contaminants detected in groundwater
downgradient of the landfill.

Shallow Groundwater Wells

G-118S, G-127, G-128S, G-129, G-130, G-142,
1 G-143, G-144, P-1, G-101, G-125

Groundwater samples will be collected from G-118S,
G-127, G-1288, G-129, and G-130 because
groundwater contamination was previously detected in
these wells.

Groundwater samples will be collected from G-142, G-
143, and G-144 because these wells are newly installed
to determine the extent of groundwater contamination
downgradient from the landfill.

Groundwater samples will be collected from P-1,
G-101, and G-125 to determine background
groundwater concentrations in the shallow aquifer.

Deep Groundwater Wells

G-132D, G-134, G-138, G-139, G-140D

Groundwater samples will be collected from G-138,
G-139, and G-140D because groundwater
contaminants were previously detected in these wells.

Groundwater samples will be collected from G-132D,
and G-134 to determine background groundwater
concentrations in the bedrock aquifer.

Soil

Four soil spht samples will be collected from the north
storm water pipe area at locations to be determined 1n
the field.

Soil split samples will be collected from areas of visual
contamination, areas with elevated field screening
readings, or from just below the storm water pipe.

Surface Water and Sediment

One surface water split and one sediment split sample
will be collected from the northwest side of Sand Pond

The surface water and sediment split samples will be
collected from sample locations proposed by FPD.
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TABLE B-4

PARAMETER, ANALYTE, LABORATORY, AND INTENDED DATA USE SUMMARY

Page 1 of 3
—
Parameter Analyte Laboratory Intended Data Use
Groundwater '
Target® Metals® CLP Groundwater samples will be
" analyzed to (1) assess whether
VOCs and SVOCs CLP natural attenuation of contaminants
Geochemical | Conductivity Field 1s occurring at the site, (2)
Indicator <ol . associate contaminants detected in
Dissolved oxygen Field the landfill to contaminants
Temperature Field detected in downgradient
- monitoring wells, and (3) estimate
pH Field the rate of contaminant in situ
ORP Field biodegradation.
Ferrous iron Field Analytical data from four
Alkalinity CRL groundwater samples will also be
' used to perform a QC check of the
Nitrate CRL analytical accuracy of the FPD
Sulfate CRL laboratory.
Chloride CRL
CH,, ethane, and ethene CRL
Leachate
Target VOCs and SVOCs* CcLp Leachate samples will be analyzed
Geochemical | Conductivity Field to (1) assess whether ‘_‘a“"a'_
Indicator attenuation of contaminants 1s
Dissolved oxygen Field occurring at the site, (2) associate
- contaminants detected in the
Temperature Field landfill to contaminants detected in
pH Field downgradient monitoring wells,
and (3) estimate the rate of
ORP Field contaminant in situ biodegradation
Ferrous iron Field
Alkalimty CRL
L 0X0ARCS NORS 0NBI01RA FSP SINEW WPD B-18




TABLE B-4

PARAMETER, ANALYTE, LABORATORY, AND INTENDED DATA USE SUMMARY

Page 2 of 3
I —
Parameter Analyte Laboratory Intended Data Use
Leachate (Continued)
Geochemical | Nitrate CRL
Indicator
(Continued) Sulfate CRL
Chloride CRL
CH,, ethane, and ethene CRL
™ Soil Gas
) Geochemical | CH, Field Soil gas samples will be analyzed to
Indicator Co, Field assess whgther iq situ dcga@tion
of contaminants is occurring at the
03 F]eld sitc
Soil, Sediment, and Surface Water
Target Metals® CLP Analytical data from the soil
samples will be used to perform a
VOCs and SVOCs® CLP QC check of the analytical
accuracy of the FPD laboratory.
Notes:
— CH, = Methane
L CLP =  Contract Laboratory Program
CO, = Carbon dioxide
CRL =  Central Regional Laboratory
FPD Forest Preserve District
0. = Oxygen
ORP = Oxidation-reduction potential
QC = Quahty control
SVOC =  Semuvolatle organic compound
VOC = Volatile organic compound

All groundwater samples collected by Tetra Tech will be analyzed for VOCs and
SVOCs. Four of these samples will be analyzed for raetals. If FFD collects groundwater
and leachate samples for evaluating natural attenuation, Tetra Tech will obtain four
groundwater split samples and analyze them for VOCs, SVOCs, and metals.
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. ' TABLE B-4

PARAMETER, ANALYTE, LABORATORY, AND INTENDED DATA USE SUMMARY

Page 3 of 3
b Target analytes are listed in the CLP SOW ILM04.0 (or its most current version) for
metals.
< Target analytes are listed in the CLP SOW OLCO02.1 (or its most current version) for
VOCs and SVOCs.
d Target analytes are listed in the CLP SOW OLMO03.2 (or its most current version) for
VOCs and SVOCs.
N’
U
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TABLE B-5

SAMPLING AND ANALYSIS PROGRAM

: Field I.ahoratory No. of No. of No-of | No.ofTrip | No.of | TotalNo.
Matrix ) ) Investigative Duplicate | Equipment y of
Parameter Parameter N » Blanks MS/MSD*
Samples Samples Blanks Samples
Leachate Geochenneal VOCs, SVOCs, and 7 1 1 1 1 11
indicator geochemical indicator
parameters’ parameters?
Groundwater Geochenucal VOCs, SVOCs, metals®, and t6 2 2 2 1 23
indicator geochemecal indicator
parameters’ parameters
Soil " None VOUCs, SVOCs, and metals 4 l 1 1 1 7
Surface Water None VOUs, SVOCs, and metals | 1 0 ] 1 4
Sediment None VOCs, SVOCs, and metals ] 1 1 0 3
Water IDW None VOCs, SVOCs, and metals 2 0 0 0 0 2
Notes:
IDW = Investigation-derived waste
MS/MSD Matrix spike/matrix spike duplicate
SVOC = Semivolatile organic compound
vOC = Volatile organic compound
: Duplicates are coliected at a rate of | per 10 or fewer investigative samples of the same matrix.
’ Equipment blanks will be rinsate samples run through sampling equipment and are collected at a rate of 1 per 10 or fewer investigative samples
¢ MS/MSD samples are collected at a rate of | per 20 or fewer investigative samples of the same matrix. MS/MSD soil samples are not
considered to be additional samples.
4 Geochemical indicator parameters are listed in Table B-4.
¢ Metals will be analyzed for in only four groundwater samples.
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for the Aqua-Check Water Quality Analyzer are presented in Attachment B. After each well volume is
purged, a sample of the purge water will be collected in a beaker. The probe from the Aqua-Check Water
Quality Analyzer will then be inserted into the water in the beaker and the appropriate geochemical
indicator parameter recorded in the field logbook. Ferrous iron concentrations in groundwater and leachate
will be measured in the field using a HACH DR/820 colorimeter, following manufacturer’s instructions

(see Attachment B of the FSP).

Groundwater samples will be collected after pH. conductivity, and temperature stabilize to within + 10
percent or three well volumes of groundwater have been purged, whichever occurs first. Geochemical
indicator parameters (except ferrous iron) will be measured immediately upon sample collection with the
Aqua-Check Water Quality Analyzer. Ferrous iron will also be measured as described above immediately
upon sample collection. Groundwater level measurements and geochemical indicator data will be recorded
in a field logbook in accordance with field SOP No. 024. The samples will be collected directly from the
pump discharge hose and placed in the appropnate sample containers. A detailed description of
groundwater sampling procedures 1s provided in Tetra Tech’s field SOP No. 010. Samples will be
collected for the following analvses in the tollowing order: VOCs; ethene, ethane, and methane; SVOCs;

nitrate; sulfate; chloride; alkalinity: and metals

Groundwater samples for analysis of target orgamic and geochemical indicator analytes not measured on

site will be shipped to a CLP laboratory or EPA Region § Central Regional Laboratory (CRL).

All equipment used to collect the groundwater samples will be decontaminated between sampling locations

as described 1n Section 5.0 of this FS? and in Fetra Tech's field SOP No. 002.

If FPD collects groundwater samples for evaluating natural attenuation, Tetra Tech will provide oversight
of the sampling event. Tetra Tech will obtain sphit samples from FPD, who will simultaneously fill its
sample bottles along with Tetra Tech's sample bottles. as described 1n Section 4.4 of this FSP.

4.2 LEACHATE SAMPLING ACTIVITIES

This activity wall consist of collecting lcachate samples from shallow and deep leachate vents within the

landfill (see Figure B-2). The leachate samples trom the vents will be collected in the same manner as the

9
t9
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groundwater samples. For example, three well volumes of the liquid in the leachate vents will be purged

prior to sampie collection.

The leachate samples will be analyzed by the CRL or CLP laboratory for VOCs, SVOCs, and geochemical
indicator parameters not measured on site, including alkalinity; nitrate; sulfate; chloride; and methane,
ethane, and ethene, following the same sampling order and procedures discussed in Section 4.1 for
groundwater sample collection. As for groundwater, geochemical indicator data measured on site will be

recorded in a field logbook in accordance with field SOP No. 024.

All equipment will be decontaminated between sampling locations as described in Section 5.0 of this FSP
and Tetra Tech's field SOP No. 002.

If FPD collects leachate samples for evaluating natural attenuation, Tetra Tech will provide oversight of

the sampling event. Tetra Tech does not anticipate obtaining leachate split samples from FPD.
43 SOIL GAS FIELD MEASUREMENTS

Soil gas in shallow groundwater monitoning wells, and shallow and deep leachate vents (see Figure B-2)
will be monitored in the field for methane, carbon dioxide. and oxygen. A Landtec GA-90 Analyzer will
be used to measure these geochemical indicator parameters in the field. Manufacturer’s instructions for
this analyzer are presented in Attachment B of this FSP. After opening the well or vent cover, each
parameter will be immediately measured in sotl gas with the analyzer at the top of well or vent casing, and
its concentration will be recorded on site in a field logbook 1n accordance with field SOP No. 024. If soil
gas concentrations at downgradient shallow monitoring wells are above background, the well will be left
open for about one hour to purge stagnant gas and allow fresh soil gas to be produced into the well. After
that time. the soil gas level of each parameter will again be measured and recorded in the field logbook. If
soil gas measurements are still above background. then the gas in the well will be purged with an air pump.
The air pump hose will be inserted to above the depth of the liquid in the well. The soil gas will be purged
until field measurements are at least equal to background concentrations. The soil gas in the well will then
be allowed to recharge for 3 to 4 hours. Methane. carbon dioxide, and oxygen levels in the soil gas in the

well will then be recorded in the field logbook 1n accordance with field SOP No. 024.
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If methane levels exceed acceptable lower explosive limit levels specified in the project-specific health and
safety plan (HSP), the appropriate corrective actions discussed in the HSP will be implemented. If FPD

performs soil gas field measurements, Tetra Tech will provide oversight of the measurement activities.

44 SPLIT SAMPLING ACTIVITIES

Tetra Tech will obtain from FPD split samples of soil, sediment, and surface water. Analytical results
from these samples will be used to perform a QC check of the laboratory used by FPD to analyze the
samples. One surface water split sample and one sediment split sample will be coliected from Sand Pond
on the south side of the landfill from locations to be determined in the field. Four soil split samples will be
collected from soil sampling locations proposed by FPD near the storm water collection pipe on the north
side of the landfill (see Figure B-3). Exact sotl split sampling locations have not yet been determined; this
determination will be made by Tetra Tech in the field based on (1) field screening results, (2) visual

evidence of contamination, and (3) representativeness of surface and subsurface conditions.

FPD will collect all soil, sediment, and surface water investigative samples. Tetra Tech will provide
oversight of the sampling event and will obtain sphit samples from FPD, who will simultaneously fill its
sample bottles along with Tetra Tech's. Tetra Tech's samples of these media will be analyzed by a CLP
laboratory for VOCs, SVOCs. and metals. ~

5.0 DECONTAMINATION PROCEDURES

A decontamination area will be temporarily constructed in the maintenance area of the forest preserve.
Sampling equipment will be decontaminated in buckets and drums placed on plastic liners in the
maintenance area. All sampling equipment will be decontaminated prior to use at each sampling location.
Decontamination will consist of removing all visible evidence of contamination using Alconox® soap and
water and rinsing the sampling equipment with distilied water. The decontaminated equipment will then
be allowed 1o air dry. The groundwater pump will be decontaminated by pumping Alconox® soap and
water through the pump until soap 1s observed discharging from the hose. Clean tap water will then be
pumped through the pump and hose to remove the soap. Finally, distilled water will be pumped through
the pump and hose to remove the tap water. Decontamination procedures are discussed in further detail

in Tetra Tech's field SOP No. 002. Disposable equipment, such as plastic tubing from the
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peristaltic pump, coveralls, gloves, and boot covers, will be used whenever possible to minimize the
possibility of cross contamination. Decontamination fluids will be collected and stored in 55-gallon drums

as described in Section 8.0 of the FSP.
6.0 SAMPLE HANDLING PROCEDURES

Tetra Tech will obtain samples of groundwater, leachate, surface water, soil, and sediment from the

appropriate locations (see Section 4.0); preserve and prepare these samples for shipment; and complete all
necessary paperwork. Sample containers, sample preservation and preparation, sample identification and
documentation, sample chain-of-custody procedures, and sample packaging and shipping procedures are

discussed below.
6.1 SAMPLE CONTAINERS

Contaminant-free containers to be used for samples undergoing inorganic and organic analyses will be
prepared in accordance with the procedures specified in EPA’s “Specifications and Guidance for
Obtaining Contaminant-Free Sample Containers™ (EPA 1992). Specifications for the containers will be
verified by Tetra Tech by checking the suppher’s certified statement and analytical results for each
container lot. These activities will be documented on a continuing basis and the documents will be
maintained in the project evidence file. Sample container requirements are summarized in Table B-6 and

described in detail in Tetra Tech field SOP No. 017,
6.2 SAMPLE PRESERVATION AND PREPARATION
All samples will be preserved as necessary and shipped to the appropriate laboratories by overnight express

carrier on the day of collection. Sample preservation. preparation, and maximum holding times are

summarized in Table B-6 and described in detail in Tetra Tech field SOP No. 016.
6.3 SAMPLE IDENTIFICATION AND DOCUMENTATION

Each sample will be designated using a three-component alphanumeric system identifying the project

i}

sample identifier, sampling location, and samphing depth (for soil samples). The project
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— TABLE B-6
SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES
Page 1 of 2
Number of
Analytical | Containers Per Preservation
Parameter Sample Container Type Method Holding Time
Leachate, Groundwater, and Surface Water Samples*
Metals One 1-hiter polyethylene Cool 10 4 °C; 6 months
bottle adjust pH to <2
with HNO,
VOCs Two 40- mL vials with 4 drops 14 days
Teflon®-lined septum concentrated HCI;
f‘“} caps Cool to 4°C
e SVOCs One 80-ounce amber glass Coolto 4 °C Extract within 7
bottle with Teflon®- days; analyze
lined cap extract within 40
days
Alkalinity One 500-mL plastic bottle Cool to 4 °C Within 24 hours
with Teflon®-lined cap of sample receipt
~ by the laboratory
Nitrate One 500-mL plastic bottle Cool to 4 °C; Within 24 hours
with Teflon®-hned cap | adjust pH to <2 of sample receipt
with H.SO, by the laboratory
Sulfate One 500-mL plastic bottle Coolto 4 °C 14 days
with Teflon&-lined cap
o Chlonde One 500-mL plastic bottle Coolto 4°C 14 days
et with TeflonR-lined cap
Methane. Two 40-ml. with Teflon®- 4 drops 14 days
Ethane. and lined septumn caps concentrated HCl;
Ethene Coolto 4°C
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TABLE B-6

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

Page 2 of 2
Number of
Analytical Containers Per Preservation
Parameter Sample Container Type Method Holding Time
Soil and Sediment Samples
Metals One 8-ounce, widemouth Cool to 4°C 6 months
glass jar with Teflon®-
lined cap
VOCs One 4-ounce, widemouth Cool to 4°C 14 days
glass jar with Teflon®-
N lined cap
~ SVOCs One 8-ounce. widemouth Cool to 4°C 14 days
glass jar with Teflon®-
hned cap
Notes:
°C = Degree Celsius
HCl = Hydrochlonic acid
HNO, = Nitric acid
H,SO, = Sulturic acd
mL Milkliter
SVOC = Semivolatile organmic compound
vOC = Volatile organic compound
™ : Surface water samples will only be analyzed for VOCs, SVOCs, and metals.
N
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designation will be “BL" for the Blackwell site. Each sample will be identified by a two-character
alphabetic code corresponding to the type of sample as follows: “LW™ for a leachate sample obtained from
a shallow or deep leachate vent, “GW™ for a groundwater sample obtained from a monitoring well, “SS"”
for a soil split sample obtained from a soil boring, “SW" for a surface water split sample obtained from

Sand Pond, and “SD” for a sediment split sample obtained from Sand Pond.

Each leachate or groundwater sampling location will have up to a six-digit numeric designation. The six-
digit numeric designation will follow the sample type alphabetic code to specify the well or vent from
which the sample was collected. This number may be followed by a one-character alphabetic identifier to
indicate a duplicate sample (D). Field blanks from groundwater samp!ing will be designated with “FB.”
Equipment rinsate blanks from decontaminating sampling equipment will be designated with “ER.” Trip
blanks will be designated with “TB.” Matrix spike/matrix spike duplicate (MS/MSD) samples will be
identified in the field logbook and clearly designated on the chain-of-custody forms rather than in the
sample identification numbers. Examples of leachate, groundwater, and soil sample numbers are listed

below.

. BL-LW-SV1ID Blackwell site, leachate sample from shallow vent SV-11,
duplicate

. BL-GW-MW 145 Blackwell site. groundwater sample from monitoring well 145

. BL-SS-SB-0215 Blackwell site, soil split sample from soil boring 02 collected at a

depth of 15 feet bgs

Sampling activities will be documented in a bound logbook using a ballpoint pen in accordance with Tetra
Tech’s field SOP No. 024. The uime of collection. sample number, sampling location, field observations,
sampler's name, analyses, and sampling depth interval (1f applicable) will be recorded in the logbook for
each sample. Each page of the logbook will be dated. numbered, and signed by Tetra Tech personnel.
Field data records will be maintained 1n accordance with National Enforcement Investigation Center

Policies and Procedures (EPA 19893).
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6.4 SAMPLE CHAIN-OF-CUSTODY PROCEDURES

All samples will be collected and handled using proper chain-of-custody procedures as outlined in Tetra
Tech field SOP No. 018. When collecting samples for laboratory analysis, field personnel will complete
the standard EPA Region 5 laboratory paperwork used for tracking samples, including the following

information:
. Inorganic traffic reports
. Organic traffic reports
. Chain-of-custody forms
J Sample tags
. Custody seals

Tetra Tech will follow the procedures in the EPA Region 5 “SARA/Superfund Sample Handling Manual”

(EPA 1989) to complete the documentation forms listed above.

Tetra Tech will appoint a sample custodian. Upon completion of all required documents, the sample
custodian will sign and date the documents and list the time of sample collection. The custodian will also
confirm the completeness of all descriptive information on the chain-of-custody forms, which will be
included with each shipping container. One custody seal will be placed across the latch of the container,
and another seal will be placed on one side of the hd. The lid will be securely taped shut for shipment.
The sample custodian will retain the pink copies of all chain-of-custody forms for Blackwell site project

files.
6.5 SAMPLE PACKAGING AND SHIPPING PROCEDURES

All environmental samples collected for chemical analysis will be shipped on the day of collection using an
overnight delivery service. Sample containers will be placed in plastic bags in case the containers break
during shipment. The sample containers will then be placed in coolers filled with a cushioning packing
matenal such as vermiculite. Ice that has been double bagged will then be placed in the coolers to

maintain the temperature of the samples at 4 °C or lower during transport. Laboratory paperwork for the
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samples will be placed in a sealed plastic bag and taped to the inside of the cooler lid. The cooler lid will
then be taped closed and chain-of-custody seals placed on the cooler lid. All groundwater samples for
chemical analysis will be packaged and shipped as low-concentration samples in accordance with specified
CLP procedures. All leachate, soil, sediment, and surface water samples for chemical analysis will be
packaged and shipped as medium-concentration samples (EPA 1988). All shipping containers will be
labeled as required by the U.S. Department of Transportation. Sample packaging and shipping procedures
are discussed in detail in Tetra Tech field SOP No. 019.

After packaging, the samples will be shipped by overnight carrier to the designated laboratories determined
by the EPA regional sample control coordinator (RSCC). Tetra Tech field technical staff and the sample
coordinator from the Tetra Tech Chicago office will coordinate with the RSCC to obtain laboratories for

the planned analyses.
7.0 TENTATIVE SCHEDULE FOR FIELD ACTIVITIES

The following is a tentative schedule for all field activities:

Completion of FSP: January 22. 1998, for draft; February 21, 1998, for final
. Field support and mobilization: March 2, 1998

. Collection of leachate and groundwater samples, and split surface water, split sediment,
and split soil samples: March 3 through 13, 1998 ‘

. Site demobilization: March 14, 1998
8.0 DISPOSAL OF INVESTIGATION-DERIVED WASTE

All decontamination fluids and groundwater purged prior to sampling will be collected, placed in 55-gallon
drums. and labeled “Decontamination Fluids™ and “"Groundwater,” respectively. Purged groundwater will
be transported from the groundwater monitoring well location to a designated storage area at the end of

each working day. Other wastes, such as personal protective equipment and disposable equipment, will be
double-bagged and placed in steel 55-gallon drums in the storage area. IDW will be stored on site near the

maintenance area.
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Two liquid IDW samples will be collected in accordance with Tetra Tech field SOP No. 008 and analyzed
for VOCs, SVOCs, and metals to determine the appropriate disposal method for the IDW (see Table B-5).
It is anticipated that the liquid IDW will be disposed of at the Wheaton Wastewater Treatment Plant along
with leachate collected as part of operation and maintenance of the LCS. Liquid IDW was disposed of at

this location during the RI (Warzyn 1994).
9.0 HEALTH AND SAFETY PROCEDURES

All field activities will be conducted in accordance with the site-specific HSP which is part of the site-
specific plans for this WA, Prior to the initiation of field activities, all field personnel will read and sign
the HSP to indicate that they understand the plan and agree to operate in accordance with its requirements.
A copy of the site-specific plans, including the HSP, will be kept at the field support area at the Blackwell

site.
10.0 QUALITY ASSURANCE REQUIREMENTS
QA/QC requirements for the field investigation are described in the QAPP, which is Appendix A of the

SAP. A copy of the QAPP will be kept at the field support area at the site for immediate use in resolving

QA issues that arise duning field activities.
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Title: General Equipment Decontamination

1.0 BACKGROUND

All nondisposable sampling, personnel, and well drilling and monitoring equipment must be
cleaned before and after each use at each sampling location to obtain representative samples and to
reduce the possibility of cross contamination.

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedures for
decontaminating general equipmeat in the field.

1.2 SCOPE

This SOP applies to decontaminating general nondisposable equipment. To prevent
contamination of samples, all sampling equipment must be thoroughly cleaned prior to each use.

13  DEFINITIONS
Alconox or Liquinox ~ nonphosphate soaps
1.4 REFERENCES

U.S. Environmental Protection Agency, 1986, RCRA Ground-Water Monitoring Technical
Enforcement Guidance Document, pages 106-107.
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1.§ REQUIREMENTS AND RESOURCES
The following equipment is required for decontamination:

Scrub brushes
Loag-bristle brushes
Large wash tubs or buckets
Alconox or Liquinox
Tap water
Distilled water
Steam cleaner
- Aluminum foil
Plastic bags
Plastic sheeting
Methanol, hexane, or isopropanol, if necessary
Nitric acid, if necessary
Drums or containers for decontamination water

2.0 PROCEDURE

This procedure applies to decontaminating all nondisposable personnel, drilling, monitoring,
and sampling equipment.

2.1 DECONTAMINATING PERSONNEL EQUIPMENT

Pecsonnel working in the field are required to follow specific procedures for decontamination
prior to leaving the work area so that contamination is not spread off site or to clean areas. All used
disposable protective clothing, such as Tyvek® coveralls, gloves, and booties, will be containerized
for later disposal. Decontamination water will be containerized in §5-gallon drums. Personnel

o
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~ decontamination procedures will be modified based on the level of protection required. The

decontamination procedures outlined below are applicable to personnel working in Level D.

Personnel decontamination procedures will be as follows:

1. Wash neoprene boots (or neoprene boots with disposable booties) with
Liquinox or Alconox solution and rinse with clean tap water. Remove booties
and retain boots for subsequent reuse.

2. Wash outer gloves in Liquinox or Alconox solution and rinse in clean tap
water. Remove outer gloves and place into plastic bag for disposal.

3 Remove Tyvek® or coveralls. Containerize Tyvek® for disposal and place
coveralls in plastic bag for reuse.

4. Remove air purifying respirator (APR), if used, and place spent filters in a
plastic bag for disposal. Filters should be changed at least daily depending on
use and application. Wash entire mask in clean warm water or disinfect with
APR wipes at the end of each day. Place respirator in a separate plastic bag
after cleaning and disinfecting.

5. Remove disposable gloves and place them in plastic bag for disposal.
6. Thoroughly wash hands and face with clean tap water and facial soap.

2.2 DECONTAMINATING DRILLING AND MONITORING WELL INSTALLATION
EQUIPMENT

All drilling equipmeat should be decontaminated at a designated location on site before
drilling begins, between borings, and at project completion.
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Monitoring well casings, screens, and fittings are assumed to be delivered to the site in a
clean condition. However, they should be steam cleaned oa site prior to placemeat downhole. The
drilling subcontractor will furnish the steam cleaner and water.

After cleaning the drilling equipment, field personnel should place the drilling equipment,
well casings, screens, and any other equipment that will go into the hole on ciean polyethylene
sheeting. ' '

The drilling auger, bits, drill pipe, temporary casing, surface casing, and other equipment
should be decontaminated by the drilling subcontractor by hosing them down with a steam cleaner
until thoroughly clean. Drill bits and tools that still exhibit particles of soil after the first washing
should be scrubbed with a wire brush and rinsed again with a high-pressure steam rinse.

All wastewater from decontamination procedures should be collected in 55-gallon drums or

similar containers.
23 DECONTAMINATING SOIL SAMPLING EQUIPMENT

Soil sampling and groundwater sampling equiprhem should be decontaminated after each use

as follows:

L. Prior to sampling, scrub the split-barrel sampler, sampling tools, and bailers
in 2 bucket using a stiff, long-bristle brush and Liquinox or Alconox solution.

2. Clean sampling equipment over the rinsate tub with distilled water and allow
it to air dry. If convenient, bailers and split-barrel samplers may be
thoroughly steam cleaned at a designated decontamination station rather than
being washed by hand.

3 Place cleaned equipment in a clean area on plastic sheeting and wrap with
aluminum foil.
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4, Containerize all water and rinsate.

s. Decontaminate all temporary well material and pipes placed down the hole as
described for drilling equipment.

2.4 DECONTAMINATING WATER-LEVEL MEASUREMENT EQUIPMENT

Field personnel should decontaminate the well sounder and interface probe before inserting
and after removing from each well. The following decontamination procedures should be used:

1. Wipe the sounding cable with a disposable soap-impregnated cloth or paper
towel.

2, Rinse with deionized, organic-free water.

2.5 DECONTAMINATING GENERAL SAMPLING EQUIPMENT

All nondisposable sampling equipment must be decontaminated using the following
procedures:

1. Select an area downwind and downgradient from sampling locations to avoid
cross contaminatioa between sampling points.

2. Maintain the same level of protection as was used for sampling.

3. To decontaminate a piece of equipment: use an Alconox or Liquinox wash; a

tap water wash; a solvent rinse (methanol, hexane, or isopropanol), if
applicable, or a dilute (0.1N) nitric acid rinse, if applicable; and a distilled
water rinse. Allow to air dry. Use a methanol, hexane, or isopropanol rinse
for grossly contaminated equipment (for example, equipment that is not
readily cleaned by the Alconox wash).

4. Place cleaned equipment in a clean area on plastic sheeting and wrap with
aluminum foil.

S. Containerize all water and rinsate.
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1.0 BACKGROUND

Exposure to airborne organic contaminants can present a significant threat to worker health and
safety. Identifying and quantifying these contaminants through air monitoring is esseatial for
reconnaissance activities. Reliable measurements of airborne organic contaminants are necessary for
selecting personal protective equipment, delineating areas where protection is needed, assessing the
poteatial health effects of exposure, and determining the need for specific medical monitoring.

1.1  PURPOSE

This standard operating procedure (SOP) discusses factors to consider when conducting organic vapor
air monitoring.

12 SCOPE

This SOP discusses procedures, instruments, and variables affecting outdoor monitoring for assessing
airborne organic vapor contamination. The instrument manuals, which outline the procedures for use
of an HNu® photoionization detector (PID) and a Foxboro® organic vapor analyzer (OVA) flame
ionization detector (FID), are included in Appendices A and B, respectively.

13  DEFINITIONS

Flame Ionization — A process by which a sample gas is ionized with a flame allowing a count of
carbon atoms to determine organic vapor concentration
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Flame Ionization Detector (FID) — A portable instrument used to detect, measure, and provide a
direct reading of organic vapor concentrations by which a sample gas is ionized with a flame allowing
a count of carbon atoms

Ionization Potential — The amount of energy needed to strip an electron from the orbit of its resident
molecule, expressed in electron volts

Organic Vapor — Airborne compounds composed of carbon, hydrogen, and other elements with
chain or ring structures

Organic Vapor Analyzer (OVA) — A portable instrumeat used to detect, measure, and provide a
direct reading of the conceatration of a variety of trace organic gases in the atmosphere through flame
ionization

Photoionization — A process involving the absorption of ultraviolet light by a gaseous molecule,
leading to ionization

Photoionization Detector (PID) — A portable instrument used to detect, measure, and provide a
direct reading of the concentrations of a variety of trace organic gases in the atmosphere through
photoionization

1.4 REFERENCES

NIOSH/OSHA/USCG/EPA. 1985. “Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities.” U.S. Government Printing Office. Washington, DC.
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1.5 REQUIREMENTS AND RESOURCES

The equipment used to conduct direct reading moaitoring of airborne organic compounds consists of
an HNu® PID and a Foxboro® OVA FID. Other equipment such as a microtip PID is available to
conduct similar air monitoring. Calibration gas is also required.

2.0 PROCEDURES

The following subsections preseat a detailed discussion of direct-reading instrument constraints,
accurate recording and interpretation of instrumeats, the HNu® PID, and the OVA FID.

2.1 DIRECT-READING INSTRUMENT CONSTRAINTS

All direct-reading instrumeats have inhereat constraints in their ability to detect gaseous organic
compounds. They usually detect and/or measure only specific classes of chemicals. Geaerally, they
are not designed to measure and/or detect airborne conceatrations below 1 part per million (ppm).
Finally, many direct reading instruments that have been designed to detect one particular substance
also detect other substances, causing interference and possibly resuiting in false readings.

22  ACCURATE RECORDING AND INTERPRETATION

Direct-reading instruments must be operated and the data interpreted by individuals who understand
the operating principles and limitations of the instruments. At hazardous waste sites where unknown
and muitiple contaminants are frequeatly encountered, instrumeat readings should be interpreted

conservatively.
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The following guidelines promote accurate recording and interpretation:
* Calibrate instruments in accordance with the manufacturer’s instructions before and
~ aftec every use.

. The instrument’s readings have limited reliability whea specific organic contaminants
are unknown. When recording readings of unknown contaminants, report them as
"X" instrument units or as a "positive response” rather than in specific concentrations
in measured units such as ppm.

. Conduct additional monitoring at any location where a positive response occurs.

o Report a reading of zero as nondetectable (ND) rather than as “clean®. Quantities of
chemicals may be present but at conceatrations that are not detectable by the
instrument.

. Repeat the air monitoring survey using other detection devices.
23  HNu® PHOTOIONIZATION DETECTOR

The following subsections discuss the procedures for use, application, detection method, limitations,
general care and maintenance, and typical operating time of the HNu® PID.

23.1 Procedures for Use

The procedures for using the HNu® PID is explained in the instruction manual in Appendix A of this
SOP.
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232 | Application

The HNu?® PID can be used to detect total concentrations of many organic and some inorganic gases
and vapors. It can also be used in conjunction with other detection devices such as colorimetric
indicator detector tubes, to identify specific compounds.

233 Detection Method

The HNu® PID ionizes molecules using ultraviolet (UV) radiation. The radiation strips electrons
from the molecules, producing ions that produce a curreat proportional to the number of ions
generated. The HNu® PID is more sensitive to aromatics and unsaturated compounds than the
Foxboro® OVA FID. The PID is nonspecific for gas and vapor detaction for organics and some
inorganics. The PID is also sensitive to 0.1 ppm of benzene. Sensitivity is related to the ionization
poteatial of the compound being monitored.

234 Limitations

The HNu® PID cannot be used to:

o Detect methane

o Detect a compound that has a lower energy level than the ionization poteatial of the
PID '

. Respond accurately to a mixture of gases or vapors

. Respond accurately in high humidity or very cold weather

. Respond accurately when interference from other sources is present
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238 General Care and Maintenance
The HNu® PID needs to be recharged every 10 bours or have its battery replaced. The lamp window

in the probe must be cleaned regularly. The instrument and its accessories must also be regularly
cleaned and maintained.

236 Typical Operating Time

The HNu?® PID can run for 10 bours on a charged battery or 5 hours with a strip chart recorder. The ~
battery needs to be recharged for 14 hours; therefore, additional batteries are recommended when

conducting field work.

2.4 FOXBORO® ORGANIC YAPOR ANALYZER FLAME IONIZATION DETECTOR

The following subsections discuss the application, detection method, limitations, general care and
maintenance, and typical operating time of the Foxboro® OVA FID.

2.4.1 Procedures for Use

The procedures for using the Foxboro® OVA FID is explained in the instruction manual in Appendix
B of this SOP.

242 Application

When set in the survey mode, the OVA FID can detect the total concentration of many organic gases
and vapors. In the gas chromatography (GC) mode, the OVA FID can identify and measure the
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conceatrations of specific compounds. In the survey mode, all organic compounds are ionized and
detected at the same time. In the GC mode, volatile species are ionized and detected separately.

243 Detection Method .

Organic gases and vapors are flame ionized in the OVA FID. The ions produce a current that is
proportional to the number of carbon atoms present. This is thea interpreted by a deflection on the
instrument’s meter. In the survey mode, the FID functions as a nonspecific total hydrocarbon
analyzer. While in the gas chromatograph mode, the FID provides a tentative qualitative and
quantitative identification of gases and vapors. The FID is most sensitive to saturated hydrocarbons,
alkanes, and unsaturated hydrocarbon alkanes. The FID is not suitable for inorganic gases such as
chloride, hydrogen cyanide, and ammonia. The FID is also less sensitive to aromatics and
unsaturated compounds than the HNu® PID. Gases and vapors that contain substituted mnct:ion
groups such as hydroxide (OH") reduce the detector’s sensitivity. Finally, if the operator monitors for
a specific gas or vapor, the operator should know the chemical standard and calibration column for
that particular gas or vapor.

2.4.4 Limitations

The OVA FID has the following limitations:
° Detection of inorganics and some synthetic gases and vapors because sensitivity
depends oa the compounds measured

. Detection of organics and inorganics in ambient temperatures of less than 40° F
40

. Ideatification of specific compounds with the OVA FID because of varying ambient
conditions such as temperature and humidity
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. Identification of organics or inorganics in high conceatrations or in an oxygea-
deficient atmosphere because the instrument would require modifications; therefore,
the OVA FID may detect inaccurate readings

. Detecting organic or inorganics in the survey mode, readings can be only reported
relative to the calibration standard used, such as methane equivalents

o Identification of a specific contaminant because the OVA FID must be calibrated with
that specific contaminant

~ 245 General Care and Maintenance

The hydrogen fuel supply must be monitored during use to maintain an adequate supply. Also, the
OVA FID user should perform routine maintenance procedures described in the instruction manual in
Appendix B of this SOP and routinely check the OVA FID for leaks.

e’
24.6 Typical Operating Time
The OVA FID can typically run continuously for 8 hours on a fully charged battery or 3 hours with a
strip chart recorder. The OVA FID battery must be recharged every 8 hours or replaced, as needed.
»

3.0 VARIABLES AFFECTING OUTDOOR AIR MONITORING

Corhplex environments containing many substances such as those associated with hazardous waste
sites pose significant challenges to accurately and safely assess airborne contaminants. Several
independent and uncontrollable variables (most notably temperature and weather conditions) can affect
airborne concentrations. These factors must be considered whea conducting air monitoring and
interpreting data. The following eavironmental variables must be considered:
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o Temperature — An increase in temperature increases the vapor pressure of most
chemicals.

. Wind Speed — An increase in wind speed can affect vapor conceatration near a
free-standing liquid surface. Dust and particulate-bound contaminants are also
affected.

- o Rainfall - Water from rainfall can essentially cap or plug vapor emission routes from
— open or closed containers, saturated soil, or lagoons, thereby reducing airborne
emissions of certain substances.

. Moisture — Dusts, including finely divided hazardous solids, are highly sensitive to
moisture. Moisture can vary significantly with respect to location and time and can
also affect the accuracy of many sampling resuits.

. Vapor Emissions — The physical displacement of saturated vapors can produce
short-term, relatively high vapor concentrations. Continuing evaporation and/or-
diffusion may produce long-term vapor conceatrations and may involve large areas.

] Work Activities — Work activities often require the mechanical disturbance of
contaminated materials, which may change the conceatration and composition of
airborne contaminants and coatribute to airborne emissions from gasoline or diesel
engine emissions.

These conditions should be reported with the OVA FID meter readings to provide an accurate
interpretation of monitoring results.
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SAFETY SUMMARY S -

The following are general safety precauticns that are not related to any
specific procedures and tlherefore do nOt appear elsewnere in this publicacicn,
These are reccmmendsd precauticons tlat personnel must understand and apply duc:inc
many phases of operaticon and maintenance. ‘

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must at all times cbserve all safety regqulations. Do
not replace components Or make any. adustments.insids. the.equipment with the high
voltage supply turned on. Under certain conditions, dangerous potentials may
exist when the power control is in the OFT position, due to charges retained by
capacitors. To avoid casualties, always remove power and discharge and ground a
cizcuit before touching it. »

00 NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into the equipment for tha
purpcse of servicing or adjusting except in the presence of scmecne who is
capable of rsndexing aid.

RESUSCITATION

Personnel working with or near high voltage should be familiar with modern
methods of resuscitation. Such information may be obtained from the Bureau of

Medicine and Surgery.

The following warnings appear in the text in this volume, and are repe .
here for emphasis.

WARNINGS : Do not observe the light source closer than 6
inches. Whan necessary, cbserve only briefly. <continued
expasure to ultraviolet energy generated by the light source
can be harmful to eyesight.

A high reading on the meter should be cause for protective
action since the instrument measures gases in the vicinity of
the opezator.




2urn the funesiza swizsn en c-a C3RIIal fanel to the CFF
D0S1Ti0Nn Lefore c-Sassemnl,. Ctherwise, qiGn voltages cf -
1200 vbC, w<1ll te present.

Use great care when Cferat:.n3g the analyzer wigh =k Teadout
assemply ocutside the case <le T tie presence of -12C00 v pC.

~hen cchducting tests on analyzer i{a cpen condition, exercise
great care due to presence of high volrage.
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CHAPTER 1

GENERAL INTCAMATICIN AND SAFZTY PRECAUTICNS

vaa-

1-1 SAFETY 2RECAUTICNS

Safety precautions to be exercised in the use and repair of this equipment
are descridbed in the Safety Summary in the front section of this manual.

1-2 INTRODUCTION

This manual describes the operation, maintenance and parts list for the
Photoionization Analyzer, Model HW 101, HNU Systems Inc., 160 Charlement St.,
Newton, MA 02161, tel: 617-964-66390.

1-3 EQUIPMENT DESCRIPTICN

The Phototonization Analyzer is a portable instrument used to detect and
measure the concentration of a variety of hydrocarbon gases in various
atmospheres. The analyzer consisty of a probe and & readout assambly (see Figure

1-1). The probe contains the sensing and amplifying circuitry; the readout
assembly contains the meter indicator, controls, and power supply.

Reference cata on the analyzer is given in Table 1-1. Physical
characteristics of the equipment are given in Table 1-2.

Characteristics of equipment required for maintenance and calibration are
given in Table 1-3.



REAOOUT

ASSEM.LY —— ,/ :\ Rabbe ‘
> > ’ e
R _— = P4
R 4
h N N “ m—— 3 . (" .

&\, N

/

A
LED READOUT PROSE
FIGURE 1-1
PHOTOIONIZATION ANALYZER

OPERATING CONDITION



SNAP PINS

|

INSTRUMENT COVER
(FOR STORAGE OF
PROBE )

BATTERY CHARGER

FIGURE 1-2

BATTERY CHARGER
STORAGE



INSTRUMENT
COVER

READOQUT
ASSEMELY

-

FIGURE 1-3
PHOTOIONIZATION ANALYZER

STORED CONDITION

4




:ok for possible
ol :‘.OHS.

CHAPTER §
TROUBLEZSHOOTING

5.1 INTRODUCTICON

The iaitial step of any troubleshooting is a thorough visual inspecticn %o
loose or open connections, shorts, dust or other cbvious

Detailed troubleshooting for fault location and correction (s accomplished

- steps outlined in the following.

-

Fault Logic Diagram Figure S5-1
Test Points, Power Supply PCB Figure S-2
Troubleshooting Data Table 5-1
Troubleshooting Index Table 5-2
Fuse Indax Table S-3
Indicator Lamp Index Table 5-4
Relay Index Table $5-5%
Pad Data, Power Supply PCB Table 5-6
Pin Data, Amplifier PCB, P2/J2 Table 5-7
Pin Data, Probe Cable, P1/J3 Table $5-8

{sassembly and reassembly as may be required for checking the equipment or
ag parts are dascribed in Chapter 6. :

WARNING

Turn the function switch on the control panel to the OFF
position before disassembly. Otherwise high voltage of -1200
VDC will be present.

HARNING

Do not chserve the light source closer than 6 inches. When
necessary, cbserve only briefly. Continued exposure to
ultravioclet energy generated by the light source can be
harmful to eyesight

WARNING

When conducting tests on analyzer in open condition, exercise
great care cue to presence of high voltage.

29
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Symptem

TABLE S-1

TROUBLESHOOTING CATA

?robable Cause

Corrective Action

1. Meter indicates
low battery

2. Low battery

a‘

‘.

Bactery charge low

Battery dead

Blown fuse
(rlu ZA' qu- 3‘3)

Bad connections

Broken meter
movemsnt

Power supply
dafective,

30

1)

1)

1)

1)

1)

1)

Recharge battery,
check mater with
function switch in
BATT position to
ensure the charger
is cperating
properly

(See Table 2-1)

Disconnect battery
and check with
voltohmeter.
Should read -11 ¢t
-1S V DC. Replace
if dead.

(See Section €6-2.2)

Check fuse. If
blown, check low
battery for
evidance of shorts
in wiring, then
replace fuse.

Check wiring
connections.
Repair poor or bad
connections.

Tip instrument ,
rapidly from side
to side. Meter
needle should move
freely, and return

to zero. If

faulty, replace

with new meter.

Check power supply
voltages (see
Figure 5-2 and
Table 5-6). If in
error replace
control assembly.



3.

{.

YV lamp not C¥

Pump not running

. High Voltage

interlack
(Mieczoswinzan S2)

at prcoe cable ccnnectcer
on readout assy not

operating

. High voltage

supply out cor
faulcy.

. Lamp rot making

proper connection
with high voltage

. Lamp faulty

. Short in high

voltage lines.

. Pump stuck

. Pump connections

faulty

Low or dead battery

d. Pump voltage not

correct

31

1)

1)

1)
1)

1)

1)

1)

1)

neck by acplying
Flessure T3 switzh
plunger with cable
10 place.
Adjust hex screw on
side of cable con-
neccor, LI zequired
tO increase trhzcow
of switch plunger.

Check high voltage
QUtPUt on power
supply board (pad
22). 1If voltage
not correct (See
Table 5-3) replace
control assembly.

Remove lamp, clean
and tighten
contacts, e~
install lamp.

Replace lamp.

Check wiring from
power supply board
to probe cable
connector (J3 pin
D} to UV lamp
contacts (Dl).
Remcve any shorts.

Disassemble probe
and clean passages
with care.

Check for wiring
connections at pump’
motor and at probe
cable connector.
Repair as required.

Check battery
output (power
supply board,pad 8)
Recharge or replaces
battery as

required.

Check pump voltage
(power supply board
pads 19 and 21, probe
cable pins A and C).

If not correct, replace
control assemdly.



Symptom

Probable Cause

Corrective Action

5, Metear does not
respond.

§. Meter does not
return to zerd
in STANDBY

a. Dirty or open probe
connection.

b. Broken meter
movemsnt.

c. Dirty or open
connecticns to meter

d. Low or dsad battery

e. Blown fuse

a. Broken meter
movement

b. Dizrty cor open

connections to meter

¢. Dirty or cpen
connections in probe.

d. Zero adjust faulty

e. Amplifier faulty

2) IZ pump voltages
correct, replace pump.

1) Clean and tighten or
resolder
connections in
probe.

1) See l-e~1 above.

1) Clean and tighten
connections at
meter.

1) See 4-c-] above.
1) See l-a-l abova;
1) See l-e~l above.

1) See 5-c¢c-l1 above.
1) See S-a~l above.

1) Rotate zeroc adjust

pot

{see Fig. 2-1)

(RS0, Fig. 3-4).
Check pot output at
meter probe
connector: (J3 pins B
and L). If voltage
does not vary,
replace zero adjust
pot.

1) Rotate ierov adjust
pot.Check amplifier
output at power
supply PCB (Pad
11), amplifier
board connector
(P2/J2 pin E), or
probe connector
(P3/J3 pin E), or
cbserve meter.

I£ voltage level on
meter does not
respond, replace
amplifier board.




Same A

dramgmla r‘ansg

T LY Yol e Are i e

. Meter readings
high or low.

£. Ison chamcer
shorted

a, Incorrect
calibration

b. Lamp dirty.

¢. Contamination in
ion chambecz.

d. 0 ring leaking
or missing

e. Power supply boazd
faulty.

£. Dirty or loose
connections.

g. Probe may be
leaking

i B ]

1)

2)
1)

1)
1)

1)

1)

Clean 1on chamoer.
{See para. 4-3)
Recheck analyzer
cperation in
recurning
TO zero at STANDBY.

Replace ion chamber.

Recalibrate
(see para 4-4).

Clean lamp
(see para 4-3).

Clean idn chamber
{sees paxa. 4-3).

Check 0 rings and
adjacent surfaces
(see para. 6-2.1).

Check power supply
board outputs. (pads
17, 20, and 22 Table
S=3). If voltages not
correct, replace
control assembly.

1) Clean or tighten

1)

2)

3)

connections at
amplifier board, probe
cable, and meter.

Place finger over
filter nozzle inlet
and check flow at
the exhaust. There
should be no flow.

Remove filter nozzle
and place finger over
inlet and recheck flow
at exhaust. There
should be no flow.

If still leaking,

remove end cap and

ion chamber and block
inlet to pump at small
Q" ring on retainer.
There should be no flow.
If still leaking at this
point, call HNU Service

Department.



Symptom

3. Meter erratic,
unstable or
nen-repeatable

9.0rifting meter
readings

10.1ED Readout
on probe

d.

£.

Probable Cause

. Locse cable

connectieon

Dirty or loose
meter connections

. Contamination in

ion chamber.
Power supply board
Unstable or noisy

Function switch in
high gain, most
sensitive position
(i.e., 0-20ppm)

Pump not operating
properly.

Gas flow slow or

Meter contacts
dirty or loose.

Electromagnetic
interfersncs

24 Voltage
Interblock

Ion Chamber
contaminated.

Out completely
Mater OK

Some segments out

1)

1)

1)
1)

1)

1)

1
1)

1)

1)

1)

Corrective Acti- -

Check cable connec=i:
at control panei.
Observe meter. Tighs
cable as required.

Chack meter
connections. Clean a
tighten as required.

Clean ien chamber.
(see para. 4-13).

See 7-D-1 above.

Observe lamp (Importa
see Warning, Sec- 1 .
If operation no\_, .eac
replace lamp.

Unstable meter
operation is common
with function switch
most sensitive posi’
Turn switch to les-~
sensitive positio
desirable.

See G

See 4-a-~l1 above.

Clean and tighten
contacts p
’ e
See 2-4.2

Seq 3-A-1

Clean ion chamber.
(Ses para. 4-3)




TABLE $5-2

TROUZLISACOTING INDEX

2l roubieshooting Diagram Functisnal
aligsrment / (fig. No.) Descripticn
agjustment (Para.)

(Table 5-2 Para.)

1,4,5 3-4 3-2
‘Cizcuitry 5,6,7,8,9 3-4 3-2

1,5,6,7,8 3-4 3-2
sply 2,3,4,7,8 3-4 o 3=2
V 4,8 3-4 3-2

3,17,8 3-4 3-2
ez 67,8 3-4 3-1,3-2

3Z



P S . =

TABLZ S-3

PAD DATA., FCWER SUPPLY PC3

Rl

pad Signal voltage

No. Name (Vdae)

1 Battery Positive(+) 0

2 Ground 0

3 Battery Charger (+) 0

4 Low Battery Indicator

5 Low Battery Indicator

6 Hi-Volt Relay Disconnect -Pump Ground -12 (See Nots)

7 Battery Charger (=) =11 to - 1§

8 Battery negative (-) =11 to - 13

9 Battery negative (-) =11 to -~ 15

10 Hi-Volt relay disconnect 0 or -12

11 Anmplifier Signal 0 to =%

12 Signal dividar for span control 0 to -5

13 ” ” L] " L] [ P

1‘ . » ~ L L] L] L}

ls » [ ] L] - " L]

16 ”» - L J - » »

17 Ion chamber acceslerating voltage +180

18 Zero adjust voltage power +18 to +21

13 Not Used -

20 Amplifier Power -9.5 tol(

2 Pump Power -10.nomina.
(see NOTE)

22 UV Lamp up to -1200
(see paral2)

23 Output Signal to Meter 0 to -5

24 Battery Check Voltage -11 to -1§

25 Not Used

28 Signal Feedback Q0 to -5

27 Ground . 0

28 Ground 0 -

29 Not Used

30 Ground 0

i Ground 0

NOTE: Differential voltage for pump between pads 21(+) and 6(-} will
be between 9.0 and 11.0 volts DC.




TA3LZ -4

PIN CATA, AMPLITISR PC3, 22/J2

2o Sigmal laze valrage (v 223
A Groung 0

3 Span Control Setting varying

o Zero Adijust varying

D Amplifier Power -9.5 to -10.5
E Amplifier Signal 0 to -15.9

T Zero Adjust Voltage +18 to 21

3 Zero Adjust varying
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TABLE $-3
2IN CATA, PROBE CABLE, 23/J03

Pin @ Signal Name : Voltage (V DC)
A Pump Ground. =12 nominal
B Zerc Adjustc varying
o Pump Power =1.0 nominal
D UV Lamp : up to -1200
(see para. 3-2)
E Anplifier Signal _ 0 to -5.0
F Ground 0
H Span Control Setting varying
J Ground : 0
K Zero addust Voltage +18 to +21
L Zero Adjust varying ~
M Ion Chamber accelerzating +180
voltage
N Arnplifier Power -9.5 to ~-10.5
NOTE: Differential potential for pump between

pins C(+) and A(~) will be between 3.0 an
11.0 volts OC.




S

COES METE!
INQICATE
LOW BATTERY

NO

IS LOW BATTERY
INDICATOR
FUNCTIONING

YES

1S EATVERY LCW

<
"
"

NQ

'S JATERY ORAD

NO

REZHARGE
SATTZRY

YES l
REILACE JATTERY

1S POWER SUPPLY
80ARD BAD’

FIGURE 5-1
FAULT LOGIC DIAGRAM
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YES :

1S FUSE F1 OPEN REPLACE FUSE F1

NQ
ARE CCNNECTIONS YES RESAIA
8A0 CONNECTIONS

NO

'S METER =2 REPLACE METEA
BROKEN

REPLACE
CONTROL ASSEMBLY




L}j -

COES UV LAmP
COME ON

YE3S

OOES PUMP RUN?

YES

NQ

AQJUST CONTACT

1S =Gt VOLTAGE NO
INTERLCCX RING CN PROBE ™
CPERATING CONNECTOR
ves
IS HIGH VOLTAGE NO REPLACE
oK CONTROL ASSEMBLY
YES
ARE HIGH VOLTAGE NO CLEAN AND
CONTACTS OK TIGHTEN CONTACTS
YES ~~r’
IS LAMP NOQ MP
s REPLACE LA
YES
YES

ARE HIGH VOLTAGE
LINES SHORTED

REPAIR SHORTS

1S PUMP STALLED?

NO

ARE PUMP CONNECTIONS
FAULTY?

YES

CLEAN FLOW AND
THEN PUMP

REPAIR

CONNECTIONS

T




DQES METER
RE3SPOND
YES
N

S 3a7=s3v AW ves REC=AQGE A
SR 0240 REPLAGCZ BATTEAY
NO
IS PUMP VOLTAGE NO RESLACE
oK? CONTROL ASSEMBLY
ves
LI REPLACE PUMP ' A
ARE Q088 ves CLEAN AND
CONNECTIONS TNIGATEN
OPEN OR QIRTY CONNECTIONS
NO
IS METER YES - -
SROKEN REPLACE METES
NO
#.r
EAN ANO
'S CONNECTION ves O TEN
TO METER OPEN CONNECTIONS
NO
IS BATTESY YES RECHARGE CR
LOW OR DEA0 REPLACE BATTERY
NO
3

'S FUSE F1 QPEN

REPLACE FLSE S
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CQES METEAR
RETURN TO 2ERO
IN STANCSY

YES

'S METER Yes
SACKEN REPLACE mETER
NO
ARE METER NO CLEAN aND
CONNECTIONS OK TIGHTEN
CTons o CONNECTIONS
YES
ARE PROBE 2‘,5’;" ;:g
CONNECTIONS OK L
S0 CONNECTION_
Yes
OOES 2530 NO * REPLACE ZERO -
CONTROL WORK CONTROL
YES
OOES AMPLIFIEY -
RESPOND TO o REALACE
ZERO CONTROL AMPLIFIER BOARD
YES
1S ION CHAMSEN vEs

SHORTED

CLEAN QR RESLACE

ION CHAMBER




ARE METEA
READINGS HIGH
CR LOwW

NO

IS CALIBRATION S RECALIBRATE
CORRECT
YES
YES HECK FOR LEAKS
LEAKS IN SYSTEM CHEC g
" | no
r—__-—_*—_—.[
YES .
1S LAMP QOIARTY CLEAN LAMP
NO

1S ION CHAMBEN
QIATY

NOQ

ARE POWER
SUPPLY VOLTAGES
=1

NO

CLEAN ION
CHAMBEN

REPLACE

YES

ARE CONNECTIONS
O!RTY OR LOQSE

YES

CONTROL ASSEMBLY

CLEAN ANO
TIGHTEN"
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CONNECTIONS




1S METER ERRATIC

UNSTABLE OR

NOQ

NON-REPEATABLE

YES
1S CABLE LoCSE TIGHTEN Cagw:
;‘M\
| NO
rﬁ
ARE METER ves CLEAN AND
CONNECTIONS LOOSE - NGHTEN
OR QIRTY CONNECTIONS
NO
-— g ————————— e e —
1S ION CHAMBER YES CLEAN ION
CONTAMINATED CHAMEBER
m
NQ
A4 31
LEAKS IN SYSTEM FIND ANO REPAI™
LEAKS
’
e e ——g
NOQ
ARE POWER SUPPLY NO REPLACE
VOLTAGES OK CONTROUL ASSEM!
YES :
?
1S LAMP UNSTABLE YeS -
; OR NOISY REPLACE LAMP
s
NO
e
NOISE IS CO i
IS HIGH GAIN YES WITH HIGH DN
8EING USED REDUCE CGAIN IF
IMOST SENSITIVE RANGE DESIRED
NOQ
IS PUMP OPERATING NO REPLACE PUMP
PROPERLY
YES
e —————
IS RLTER OR YES CONTACT HNU
ORIFICE CLOGGED SYSTEMS
NOQ




IS GAS FLCW
SLOW QR STOPPED

CHECK FILTER

ARE CONTACTS
LOOSE QR DIATY

AND ORIFICE

vES I CLEAN AND

NO

IS THERE
ELECTROMAGNETIC
INTSRFEAENCE (EMN
SEZ PARA 2-4.2

l TIGHTEN CONTACTS

COMPENSATE FOR
EMI EFFICT -

Y<S

OQES METER
-REAQING DRIFT

1S ION CHAMEER
OIATY

SAME PARA.

ves | CLZAN ION

Note: For luniher details. see
Tsdie S-1.

4S

I CHAMEES




PAD 8
BATTERY VOLTAGE
=11 TO =18 Vv

PAQ 22
UY LAMP VOLTAGE
-300 vV WITH ®RQBE
CONNECTZD
<1200 V WiTH PROBE
OISCONNECTED

Ll PAD 17

ION CHAMBER
ACCSLERATING
VOLTAGE

t

|

«180 TO + 181 V
e’

PAD 18 -
ZERQ ADJUST PO
+1§TO 21\

walld = Vs
(-4l [111] z
[ [ A ]

GAIN CONTROL POT Res

PADS 21 TO & (6 LOWSIOR)
PUMP MOTOR
9.0 TO 110V

FIGURE $-2
TEST POINTS
POWER SUPPLY PCB

PAD 20
AMPLIFIER POWER
-95TO -108V




CEAPTIR 6
CCRRECTT.T MAINTENANCE

§-1 IWTRCOUCTICN

“he scope and function of corrective maintenance of the
analyzer consists of the disassembly, replacement of component parts
and subassemblies and the reassambly... All adjustments and
calibrations are descrilfed in chapters 2 through §.

6-2 ZQUIPMENT DISASSMBLY/REASSEMBLY

Disassembly and reassembly of the analyzer for maintenance and
part replacement can ba accomplished as follows.

6=-2.1 2ROBE ASSEMBLY

WARNING

Turn the function switch on the control panel to the COFF
position before disassembly. Otherwise high voltage of -
1200 vOC, will be present.

Disconnect the probe cable connector at the readout assembly.
Hold the lamp housing with the black end cap upright. Loosen

the screws on the top of the end cap, separate the end cap and ion
chamber fzom the lamp and lamp housing.

CAUTION

Care must be taken so that the ion chamber does not fall
cut of the end cap or the light source does not fall out of

the lamp housing.

Be sure to retain all "0" rings and gaskets to ensure
leak tight reassambly.
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C-RING
(INTERNAL

C-RING

ORIFICE ADAPTEZR

PROBE D(TENSlON
N

FILTER AND ORIFICE /

ASSEM.LY/ ~
LAMP
HMOUSING
f
l CONNECTOR
/
/
CONNECTOR
KEYWAY
O-RING '
“’

FIGURE 6-1
PROBE ASSEMBLY




e

Turn the end cap cver .a the hand. Tap lightly cn the =2p.
The ion chamoer should fall cuz cf the end cap.

Place one hand over zhe tzp of the lamp housing and tilt
slightly. The lamp will slice cut of the housing.

Clean or -eplace the lamp as required (see Section 4-3 I3r lamp
cleaning).

Remove any dust or particles that may be deposited in the
sample passages by gently blowing, or by lightly brushing with a
camels hair brush. - Extreme carw is required TO prevent damage %o the
pump.

Inspect the surfaces adjacents to the O-rings for evidence of
leakage. Replace any O-rings where such evidence appears. A special
tool is required to remove the lamp housing from the probe. Contact
HNU Systems.

The amplifier board can be removed from the lamp source housing
subassembly, (see Fig. 6-2) by unsnapping the coaxial connector, Jl,
and then removing the retaining screw. The amplifier board will then
slide out of the housing assembly.

Reassemble the probe by first sliding the lamp back into the
lamp housing. Place the ion chamber on top of the lamp housing,
making sure that the contacts are properly aligned, and "O" rings are
seated correctly. The ion chamber fits only one way.

Place the end cap on top of the ion chamber and replace the two
screws. Tighten the screws enough to seal the O-zring. Check to be
sure the assembly is leak tight by blocking the sample inlet and
checking for no-flow at the exhaust.

CAUTICN
Check ion chamber alignment. It only fits one way.

Align the 12 pin probe connector to the readout assembly and
reconnect with a twisting motion until a click occurs. Check to
ensure the high voltage microswitch is properly depressed.

Perfom zero adjustment (Section 2-3, steps £ thru h) and

calibrate (Section 4-4) after probe repair, lamp replacement, or
probe replacement.
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COAXIAL
CONNECTOQ\

AMPLIFIESR

SOARD e

RETAINING
SCREW

k GAS PASSAGE

0G0 CONTACTS

FIGURE §8-2
UGHT SOURCE
SUBASSEMBLY



§-2.2 AEADCUT ASSEMBLY
~ARNING

Tuzrn the function switch on the COntIdol panel to the OFF
position before disassembly. Otherwise, nhigh voltage of ~
1200 VDC will He presentc.

Disconnect the procbe cable connection. Loosen the screw cn the
bottcm of the case and, holding the instrument by the bezel, remove
the case. (See Fig. 6-3). Remove and replace the subassemlies as
follows: .

a. Control assembly - The control assembly is bonded o the bezel and
is not remcvable.

b. Meter - The meter may be removed and replaced by the following steps.
(Maintain sealing gasket in original location)

1) Disconnect the leads from the meter.

2) Remove 2 screws from clamps holding meter in placs.
3) Locsen 2 nuts on clamps,

4) Move clamps inward to clear cpening.

S) Move bezel with mater forward out of assembly.

6) Transfer the claﬁps to the new meter.

7) Reverse steps 1) thru §) to install new meter.
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3ATTERY
3RACKET <

MOQUNTING BRACKET
FOR POWER SUPPLY

CONTROL
ASSEMELY

FIGURE 6-3
READOUT ASSEMBLY

MQUNTING SCAREWS /q)
SOR POWER SUPPLY 30AR0

BOARD

GASKET

POWER SUPOLY




C.. Battery - The battery may be removed and replaced by the
following steps: '

1)
2)

3)

4)

5)

6)

)

8)

9)

Disconnect the molex connector IO the pattery.

Remove 4 screws on tattery bracket holding tattery in
place.

Remove battery from the bracket on the end away f:-om

the control assemply.

Install new battery by reversing steps 1) thu J)
above.

On the power suply board, turn RS3 (see Figure 5-2) a
20 tuzn 10k potenticmeter, fully counter clockwise.

Charge the battery until fully charged (approx. 2
hrs),

Operate the analyzer on one of the three ppm range
settings for 4 1/2 hours.

Adjust RS3 (see Figure S-2) in a clockwise direction
until the low battery LED indicator just comes on.

Recharge the battery. The analyzer will now operate
for 10 hours before the low battery indicator comes on.




Tigure & rare

Iadex No. Numter

1 AClc398l

2 AD103960

3 DA100049-1
4 AC103980

6 AB10QQ0Q8~-Al
7 AB102256-Al
8 AD103983

9 DB1000S3-~1
10

11 DB104124

12 $68-020

13 568-012

14 568-00%

15 568-002

GRCU? ASSZMBLY PARTS L1ST

Cescription

1234567
?rcbe assamoly: provides

gas datection

Shell and cable assy: consists
of shell, base, handle, kncb
cable and connector

Exhaust scraw

Lamp Housing: provides housing

p ifie
light souzce (lamp)

Pump Assy
Anplifier PCB
Ion chamber assy

End cap

Screw: end cap assy, 6-32 x

1 1/4 pin head, with {nternal
tooth standard washer #6, both
stainless steel

Probe extensiocn: 8" length

O-Ring: Ion chamber seal,
1" 0.D., 70 Duro ARP, (90512)

O-Ring: Extension seal, 7/16"
ID 70 Duro ARP, (90512)

O-Ring: seal, 7/32" QD,
70 Duro, ARP, (90S12)

O-Ring: seal, 13/16" QD,
70 Dure, ARP, (90512)

PCB

e e — e ———
-




FIGURE 7-1
PARTS LOCATION, PROBE
T ce



Tigure & part
acex Nunber
7=2 AC10395%
ACl03%861
1 DC#00012-1
2 AB100086~AL
3 DAlQl816-1
4 DA100029-1
S AC103963
6
7 AA1QQ011-Al
1=3 1 08100017-1
2 DB100018-1
3 AC102269-A1
4 DD102240
S DB1000S0-1
AC103851
ABl103965

GROUP ASSEZMBLY PARTS LIST

Unx:s'
Per
Assy

Readout assy: provides contzol
and indications

Meter & Bezel Assy

Meter: 4 1/2" (11.3 em.), T:ozt
band movement, graduated
Q=5~10-15-20 division

Switch: Function switch, rotary
6 position, (Ref Des: S1)

Potenticmeter: span control,
10 turn 100K, Spectrol #534
(02111) (Ref Des: RS1)

Potenticmeter: zero adijust
turn, 10K, CIS #VA4SRIO3A
(23223) (Raf Des: RSQ)

control assy: consists of

bracket power supply PCB,

cable fuse and power jack
Fuse: 2A, Bussman #AGC-2 (71400)
or Fusetzon #MDL-2
(07639) (Raf Des: Fl)

Battery: 12 V de, 2.5 amporo-'
hours (Ref Des Bl)

Strap, neck: supports readout
assy from neck of operater
when in use

Stzap, waist: secures readout
assy to waist of opexator
when in use

Charger, battery: 15.0 V dc,
120 vac, lph input,

Case, cover
Case, readout assy
Display Driver Board Assy

Low Bat Board Assy




3 (BEHIND PANEL)

2 (BEHIND PANEL)
4 (BEHIND PANEL)

Yommmm e Y .;D

4
r -
¢

FIGURE 7-2
PARTS LOCATION, READOUT ASSEMBLY

S7



... FIGURE?T3 =
PARTS LOCATION, OUTER ASSEMBLY




WUMERICAL INDEX

Coces

fart figuze and - - ——-
Numoer Index Number Source Maintenance Recoverability
AD102242 i1-1 PD 3L L
AA100011-AlL 7=2=7 PA L L
AAlQ0Olll-Al T=1-11 PA 2 2z
AB100008-Al 7=-1-6

ABl0O0B6~AL T=2-2

AB102256-A1 7=-1-7 PA L L
AC100004-A1 7=-1-2 PA 3G G
AC100107-A1 7-1-4 PA iz 4
AC102257-A1 7-1-1 PA 3L L
AC102260-A1 7-2-5 PA 3L L
ACl102269-A1 7-3-3 PA 3z 4
AGC-2 T7-2-6 PA 32 4
OA100029-1 7-2-4

DAl100049-1 7-1-3 PA 3z 2
DA101816-1 7-2-3

DB100017-1 7-3-1

DB100018~-1 7-3-2

DB1000S0O-1 7=-3-5

DB1000S3-1 7-1-9 PA 3z Z
DB100012-1 7-2-1 PA 2 A
0D102240 7-3-4 PA 32 Z
MDL-2 or AGC-2 7-2-7 PA 32 Z
2A10C0009-Aal1 7-1-5 PA 32 Z
?A100010-AL1 7-1-12 thru 7-1-15

VA45R103A 7-2-4

534 7-2-3

568-025 7-1-15 PA 3z 4
568-005 7-1-14 PA 32 Z
568-012 7-1-13 PA 32 A
568-020 7-1-12 PA 3z Z
AC10000S-AL 7-1-8 PA L L
DC102573 4=3-1 PA 32 Z
DC102579 4-3-2 PA kb4 2

S9



Reference
Designation

Rl

'REFERENCE ZESIGNATIZN INBEX

Bl
Fl
RSO
RS1
Sl

fare
Nunber

AA100011-A1 -

AGC-2 or MDL-2
OA100023-1, VA4SR101A
OA101816-1, S34
AB100086~-A1




AVAIZABLE SPARE PARTS KITS

PA100010